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FOREWORD 

S OME nvcmy odd years ago the entertainment world was 
startled by a scientific invention that revolutionized the film 
industry — the photographing of sound. 'Hie result of this amazing 
devclopmctAt enabled ilte little man, Uviitg in some small remote 
country’ town or in one of the suburbs of a big city’, to see and 
hear the performance of an international star. The modern 
talking picture has undoubtedly reached a very high standard 
of perfection. 

An equally marvellous invention has enabled the same little man 
to sit at home and fay twisting a knob on his radio set, to tune in 
to more or Jess whatever he wants lo hear, and even now, if he 
is able to purchase the apparatus, he can both see and i)car a 
programme of television. 

During the same period, what has been done to bclp the stage? 
The theatre of to-day from a technical point of view has been sadly 
neglected. Admittedly a crude attempt has been made to amplify 
the voice of the artist but in many cases this rather clumsy device 
is resented by the public. ' 

The question naturally arises: can modem science improve 
stage production^ It seems incredible that, tn spite of the advance 
made by science in every direction, the producer of a stage play has 
to fall back on painted canvas stretched on a wooden frame for his 
scenery surroundings. This method of dicor and background has 
been in existence for generations and very little advance has been 
made in the illumination of these scenic effects. IVhcreas in the 
old days oil lamps were used in the footlights,*' followed by gas- 
jets, to-day we possess a row of gas-filled lamps in a’series of metal 
cases. In the “ flys ” above w'c.have a similar equipment with the 
addition of a few directional lamps. 

On each side of the stage, flood lamps and directional spotlights 
are occasionally supplied, svith-Uvo or three arc lamps from the 
front of the house, and this comprises the average equipment of a 
West End theatre. 

If the same amount of brain porver that has been concentrated 
on talking pictures and radio had been concentrated on the theatre, 
it can be assumed that stage scenery w'ould be a matter of projecting 
coloured pictures through translucent screens, tvhich Avould mean 
an immense saving of time and labour, and consequently a reduction 
in expense. 



Foreword 


As far as the more spectacular type of stage sliow is concerned, 
science can be of tlie greatest asastsnee, and the answer to the 
whole thing Is “ lighting.” There arc infinite possibilities in this 
direction. Stage lighting is still in its infancy, and it is now up to 
the enterprising producer to exploit it to the full. 

Mr. Gillespie Williams has f»oduced a valuable rextbooh on this 
subject and it should prove a very practical contribution to the 
technical improvement of stage production. 
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M AN^’’ times during the last few years 1 have been impressed 
with the need for a textbook on stage lighting that will 
meet the sTtrying needs of the many people who arc concerned with 
it, and more especially of those who wish to gain ideas concerning 
the artistic use of illumination on the stage. 

Stage lighting is a subject that co\-crs a verj’ large field, and the 
expert must have knowledge of the scientific, artistic, and engin- 
eering facts that underlie it. To enable the reader — whether he is 
stage producer, lighting expert, architect, artist, engineer, or con- 
tractor — to find quickly the section he specifically requires, I have 
divided this book into four parts. 

The first part, entitled “Scientific Basis," gives important 
information concerning vision, colour, and the science of illumina- 
tion. The chapter entitled “Vision and Colour,” in particular, 
deals with scientific facts, a knowledge of which is most important 
to any one concerned with the use of stage lighting. 

The arcliitect, engineer, and contractor engaged on the design 
and lay-out of stage lighting installations may be primarily inter- 
ested in Part 11, “The Adaptation and Control of Light,” which 
includes five chapters dealing with stage lighting and control 
apparatus, also its lay-out and installation. 

Applied stage illumination is both a science and an art, and in 
Part III I have endeavoured to outline some principles for the 
efieettve use of light and colour in building up artistic lighting com- 
positions. ^Vhereas the scientific facts stated in Pan 1 arc firmly 
established and tvidely accepted, much less is generally known about 
the principles of light and colour in an artistic sense, and much 
of the information given in Part III is based upon my own researches 
and practical experience — wliich cover a period of more than 
iwccU-V It Is always d^fioxU. t*i lay dciwo. hard aed fast cuVis. 

concerning artistic matters; and while endeavouring not to dog- 
matize, I hope that the information and ideas presented in the 
four chapters of Part III will be of some assistance to those engaged 
in the fascinating study of applied stage lighting. 

In the course of my life 1 have several times been persuaded to 
help out amateur dramatic and operatic societies by looking after 
the lighting of their shows, and I am familiar with the problems 
that beset those who wish to provide some effective lighting but 
have access to the hall only a fesv hours before the dress rehearsal, 
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and ha%'e to rely largely on ihc existing lighting installation. 
The harassed lighting man, straggling uith this limited equipment, 
will, it is hoped, gain some new ideas as to svhat can be done with 
the outfit at his disposal. Part IV, entitled “Practical Lighting 
for Stage Productions,” has the amateur enthusiast well in mind, 
though the author hopes that professional producers, with their 
wider range of equipment, will also find this section of major 
interest, as it is based on many years of research and experiment. 

Recently I have had occasion to spend some time in America 
in connection tvnth Theatre lighting. This book has been written 
primarily to deal with British practice, but almost all of Parts I 
and III apply to practice on both sides of the Atlantic. Certain 
chapters in Parts II and IV, dealing with apparatus, colour filters, 
lay-out and installation, should be read as descriptions of British 
practice. In America the main difference is that higher lighting 
intensities are often emplo>ed, and spotlights are used to a greater 
extent for building up the general lighting. 

In conclusion, I should like to express my 'gratitude and appre- 
ciation to Mr. F. W. Bartram of Nottingham, for providing the 
many line and coloured drawings that appear in the illustrations; 
also to Messrs R. R. Beard, Ltd., Messrs. Blackburn, Starling & 
Co., Ltd., Messrs ^V. J Furse & Co., Ltd., and the ^Iajo^ Equip- 
ment Co., Ltd , for allowing photographs of their apparatus to be 
reproduced. I should like to thank Dr. S. English, D.Sc., M.7.E.E , 
F.Inst.P., for his kindness in reading proofs of Chapters i and a. 
My thanks are ako warmly given to Messrs. Jack Hulbert, Dennis 
Astell, J. Brandon-Thomas, W. Bailey, IV. Belcher, A. S. Hackman 
Charles Henry, George Thomas, and bliss N. Gibson, and many 
others, for their encouragement and assistance on many occasions: 
and to the four authors and publishers to svhom acknowledgment 
is made m the text. Last, but not least, I wish to thank my wife 
Catherine for suggesting the book in the first place and for tolerating 
me in the period during which it was written. 


R. a IN'; 
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I\ART I. SCIENTIFIC BASIS 


CHAPTER I 

VISION AND COLOUR 

T I lERL b no such thing as simple white light. \Vlmt appears to 
be uhitc light is found, upon ex-iminaiion, to l)c a combination 
of certain hues of coloured light. TIicsc hues .arc seen In the rainbow, 
s\hich is, in fact, a spectrum of white light, and shows the separate 
colours that compose it. 

THE VISIBLE SPECTRUM 

Tlie word Ughtf .as commonly employed, has two distinct 
meanings — 

(a) Radiant energ)-, which, by its action upon the eye, enables 
vision to take place. 

(6) The sensations in the eye: i.c. the images of light and colour 
that arc perceived. 

In this l>ook, we arc concerned more with light as a phenomenon 
than as radiant energy, but when discussing tlie technicalities of 
illumination it is well to keep in mind the difTcrent aspects of light, 
as radiation and as ph>'3iologlcal cfTect. As radiant energy", light 
traveb through the ether in the form of waves, at the rate of 
186,300 miles per second. Tlie wavelengths of radiant energy 
vary over a very large range: but when considering vbion, we need 
concern ourselves only willi that band of wave-lengths known as 
the vTsjble spectrum, extending from approximately 0-39 to 07G 
Microns. (Sec page 2 and Fig. 1, page 4.) 

Sir Isaac Newton discovered that a beam of sunlight, passed 
through a glaa prbm, is refracted so that the light beam is broken 
up into a continuous band of difrcreni colours, like the rainbow. 
There is a large number of colour hues corresponding to dificrent 
wave-lengths of light in the visible spectrum, but Sir Isaac Newton 
arbitrarily named seven: red, orange, yellow, green, blue, indigo, 
and violet, no doubt choosing those that, to him, were most 
conspicuous. Thb has led many people to assume that the spectrum 
comprises only seven colours, and, furthermore, to endeavour to 
prove a physical relationship between “the seven colours of the 
spectrum” and the seven notes of a musical octave. Actually, 
over 120 difierent hues can be detected in the visible spectrum of 
light, and, under suitable viewing conditions, it is possible to sec 
an even greater number. The writer generally tvorks on the basb 
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of fourteen colour hues in ihc ordinary' spectrum of t\hite light, 
these being— 


RED 

OR.\NGE 

ORASGE-\"ELI-OtV 

VELIXJW 

LEMO.V 

t'EU.OW-CREEX 

APPIE-CREZ-S' 


CRETIN 

BLCI5H-GREEN 
PEACOCN. BtUE 
CRZESISH-BLCE 
TVJlQVOt^E - 
BLUE 
\TOLET 


N.B. The t-isible spectruni, however, does not include the family 
of purples, ue. mauve, cerise, magenta, crimson, etc. But as these 
colour hues are perceived just as clearly by the eve as the actual 
spectral twlours, they can be added to the list ju>t gisen, thus 
fomung a complete list of fundamental colours with which vision 
is concerned. 

The wa\ e-lengihs of light are measured in terms of the Angstrdm 
Unit (S)mbol A.U) = i 10,000,000 mm., or the MiJli-Micron 
(Symbol = 1/1,000,000 mm., or in terms of the "Micron 

(Symbol //) = 1,1,000 mm The wave-lengths co r responding to 
the visible spectrum represent only a very small poruon-of radiant 
energy, and correspond to 3900-7600 A.U. (or 0-39 to 076 ,« . . .). 
These, together with the infra-red rays (a continuance h*>ond the 
red end of the visible spectrum} and ulaa-%iolci ra)"! (a continuance 
beyond ihe«olciend of the speciniml, constitute whaiis corntnonly 
termed light. Strictly speaking, however, ultra-violet and infra-red 
rays are not hght, since they excite no visual response in the eye. 


COLOUR VISION’ 

Vision taLes place because radiations from a light source enter 
the eye of the onlooker, light rays travel in straight lines and may 
cither proceed directly from the light source into the eye or &U 
upon objects that reflect them into the eyT. TTie onlooker, therefore, 
is rrvasripiis of an image nf in l.te J&vxocr case he wmdd 

receive an image of the hght sourer, and in the lalier case an image 
of tlie objects. It is important to realize that when vievring persons 
and things we are conscious only of images of ‘light, and that 
visually these persons and objects are acting as reflectors, causing 
light rays to be reflected into our eyes, where they are focused 
into images. 

An object seen to be white in daylight reflects all the hght rays 
comprising the visible spectrum; but vshen an object appears to 
be coloured, then it selectively reflects only certain colours of tills 
light, and absorbs the remainder. 
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Vision and Colour 


According to the Young-Hclmholtz tlicor>', vision depends upon 
the action of three independent ph^-siological processes, involving 
three sets of nerves. All the colours of the spectrum (together with 
the purples, which arc not in the spectrum) can be matched in 
hue by noising light corresponding to llirec monochromatic primary’ 
colours, red, green, and blue, in proper proportions, and white itself 
can be produced by a suitable mixture of these three primaries. 
'Fhe Young-Hclmhohz theory assumes that each of the three sets of 
nerves corresponds to, and is stimulated by, one of the primary 
colours, red, green, or blue. Thus, when white is perceived, red, 
green, and blue lights are being simultaneously received by the eye 
and all three sets of ncr\-cs arc being actuated, causing tlic onlooker 
to behold the phenomenon of white, ^\bcn the red and green 
nerve sets are stimulated, the resultant phenomenon appears to be 
yellow; while mauve and pe.acock blue are the result of equal 
stimulation of the red and blue sets and of the green and blue sets 
respectively. When the stimuli are not equal in strength, then other 
colour hues are perceived, as, for example, violet, when the blue 
stimulus is strong and the ted stimulus weak. 

THE ADDITIVE METHOD OF MIXING COLOURS 
Monochromatic Red, Green, and Blue are regarded as the 
primary coloun of light, since by suitable mixtures of these any 
known colour hues c.in be matched, as tvill be seen from the 
following examples— 

Red pliu Green plu> Blue UrBi f'fodatrs tt'Iiuc Light 
Red plus one-half Green Light pr«Jaces Orange Light 
Red plus Green LsgUt ptedutts Yellow light 

Blue plus Green Light pndaett Peacock Blue Light 

Blue plus one-half Red Light ptodatts Cense Light 
Blue plus Red Ijght products hlagenla Light 

The production of colours by mixing the primaries of light — 
red, green, and blue — is called the Additive Method of Colour 
Mixture. The eye is a synthetic rather than an analytical inswu- 
ment, and when it is simultaneously stimulated by light rays of 
difierent colours, the result is additive, and the different colours do 
not neutralize each other in any way. Plate I shows the primary 
colours, red, green, and blue, and where they overlap in pairs 
there are seen the secondary colours, yellow, magenta, and peacock 
blue, while white is seen in the centre, where all three primaries 
overlap. • 

The Maxwell Colour Triangle (Fig. a) further illustrates the tri- 
colour method of colour mixing. It is assumed that at red, green, 
and BLUE are light sources providing red, green, and blue light. 
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Fto. I. Tiik Range 
VutBLE SPICTKI-M 

SncrwiNc TJiE 

Wan-e-uinotim oh 

ClKTAlN CouK-«s 


\%hic}i diminish in strength proportionately 
to the distance bct^^een any one light source 
and the opposite base line (it being assumed 
that the illununation has then reached vanish- 
ing point). Thus, green light is represented 
to be at foil strength at the top comer and 
diminishes until along the line red/blue it 
has zero intensity, the decrease in illumination 
being proportional to the distance from the top 
comer. Similarly, the red light from the right- 
hand bottom comer diminishes to vanishing 
point along creen/slue and the blue light 
from the remaining comer along oreen'/RED- 

The relative intensities of the red, the green, 
and the blue lights necessary to produce white 
light are represented by the coordinates of 
the point W, svhere all three meet at an equal 
distance from red, green, and blue. It Mill 
then be seen that along the three sides of the 
triangle we get es-cry colour hue produced by 
the nuElurc of each pair of primary colours. 
Thus, along the linecRrEN/RED is every possible 
nuxtureof these tMo colours, uith pure green 
and pure red at the ends of the line. Half- 
■kvay along creen/red there are equal propor- 
tions of red and green light.givingjellow light; ' 
and at other points along the line creen/red 
are found orange, yellow, yellow-green, and so 
on. Halfway along the line creen/blce is 
peacock blue, and other colours along that line 
are turquoise, bluish-green, and so on. Tlic line 
blue/red includes violet, cerise, magenta, crim- 
son, etc., H-iih magenta at the haJf-u'ay’ point. 

It will be appreci.ated that if, instead of 
following the colours round the outer edges of 
the triangle, pursue the same course parallel 
to these sides but at a distance nearer to (he 
point W, Mt shall then get fasUl colours or tints. 
Thus, if a line parallel to cree.s 'red is follou'ed 
inside the triangle and nearer to \V, sve get 
those colours that result from mislures of preen 
and red, to Mhich a certain amount of blue 
light luu been added; and as the blue l/ght 
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from the opposite corner bq»ins to have some eficct on the mixture, 
the result of the mingling of the three primary colours is to produce 
paler colours than are obtained along the outer edges of the triangle. 
The nearer the mixtures are taken to W in the centre of the triangle, 
the paler the colours become, until at the point \V the resultant 
mixture is white. Tlius, with the additive method of colour mixing, 
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all colours corresponding to pure spectral hues and purple colours 
can be provided, togetlier with the variety of tints that lie between 
these colours and white. (See also page 175.) 

THE SUBTRACTIVE METHOD OF MIXING COLOURS 
From the foregoing, it xvill be seen that yellow is a secondary 
colour produced by mixtures of red and green light, and that green 
is a primary colour. Every artist knows, however, that the primary 
colours of pigments are red, yellow, and blue, and that green is 
produced by a mixture of yellow and blue paints. It should be 
explained here that the method of mixing paints and dyes is quite 
different from that of mixing coloured lights, and is known as the 
Subtractive Method. (See Plate I.) While the subtractive primary 
colours are generally named red, yellow, and blue, a more exact 
description would be magenta, yellow, and blue-green. When two 
pigments are mixing, physical action takes place and each colour 
destroys in the other those hues not common to both of them. Thus, 
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green is produced from the mixture of ycUo^s' and blue pigments, 
because the yellow reflects red and green light and the blue (which 
is really a blue-green) reflects green and blue light; so that, after 
inter-mixtxirc, the only colour common to both of these primaries 
is the one that reflects green light, and therefore the mixture is 
said to be green. 

^Vhen the primary colours of light — red, green, and blue — are 
superimposed, in proper proportions, the resultant phenomenon 
appears to be sshite; but when magenta, yellow, and peacock blue 
paints — i.c. the primary colours of paint — are mixed, the result is 
found to be blade. It \%-iU be seen, therefore, that the Subtractive 
Method of mixing colours is the opposite of the Additive Method; 
and that, in fact, the primary colours of light correspond to the 
secondary colours of pigments, and vice versa. In each case, how- 
ever, the onlooker is conscious of colour only because light rays corre- 
sponding to different colour hues enter directly or are reflected into 
eye. ^Vith the Additive Method, one is dealing directly with tlie 
mixture of coloured light ; >vhereas with the Subtractive Method, one 
is concerned with alterations in the colour of the reflected light. . 

REFLECTION, ABSORPTION, AND TRANSMISSION 
OF COLOUR 

IV’hcn light falls upon an object, one or more of three things must 
happen; the light rays are reflected, absorbed, or transmitted, 

A plant may appear to have a red bloom and a green leaf 
because svhen light rays from the sun fall upon it, the bloom absorbs 
the green and blue rays and reflects only the red rays of light; 
while the leaf absorbs the red and blue rays and reflects only the 
green rays. The beholder, therefore, perceives an image of light 
corresponding to a red bloom and a green leaf. In addition to the 
reflection and absorption of light rays, the leaf^ for example, might 
transmit certain light rays, and its appearance from the other side 
would be altered accordingly. If, instead of >vhile light, a coloured 
light is thrown upon this plant, its appearance may be different 
because the light may not contain the colour that the plant reflects. 
Under peacock blue light the leasTs of the plant would still appear 
green, but the bloom, instead of red, would probably appear a 
dark violet. 

ACHROMATIC COLOURS, TINTS, AND SHADES 
When considering colour from the standpoint of light, all colours 
arc seen to be based upon the primaries, rM, green, and blue, and 
thus all may be said to belong to the chromatic range. Artists and 
6 
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designers, dealing wUU pigments, however, consider colours under 
two headings — 

(a) Chromatic colours, such as red, yellow, green, blue. 

{b) Achromatic colouis, which arc white, black, and inter- 
mediate greys. 

In addition to pure colouR, which match the spectral lines, there 
also arc paler and darker colours, knowm as Tints, or pastel colours, 
and Shades, or neutral colours, and these arc produced by mixing 
a chromatic uith an achromatic colour. For example, pink could, 
be produced by mixing magenta and while pigments, or a brown 
made by mi.xing red and dark grey pigments. 

When mixing light, white light can be added to coloured light to 
make a pastel tint, or, as shoum on the Max\reU Colour Triangle 
fFig. 2), the same pastel colour can be matched by a suitable 
mi-xture of the three primary colours alone. It is not possible with 
light, however, to add in grey or black, as can be done with pigments, 
but the same result is achieved by reducing the lighting intensity 
of the colour relative to the general standard of illumination. In 
other words, we can make coloured light appear to be paler either 
by adding some white light or by suitably adjusting our three 
primary colours, thus making a pure colour into a tint, or pastel 
colour; and sve can make it appear darker, or a neutral colour, by 
reducing its brightness relative to the brightness of other colours in 
the vicinity. This, perhaps, uill be better understood when the 
factors Hue, Brightness, and Saturation are considered in the 
following paragraphs, 

HUE, BRIGHTNESS, AND SATURATION 

Any colour can be defined by the three factors: Hue, Brightness 
(Value or Brilliance), and Saturation (Chroma). 

Hue is the attribute that leads us to describe colours as green, 
magenta, blue, etc. The principal hue of all colours (except the 
purples) may be represented by the spectral colours. 

Brightness. This quality, often called ''‘value" by the artist, 
^ and sometimes brilliance," distinguishes a lighter from a darker 
colour by comparison with a surface of knD%vn brightness. Bright- 
ness can be diminished or increased rvithout affecting the Hue or 
Saturation of a colour 

Saturation. With the subtractive method of colour mixing, 
this factor, sometimes called diroma," is measured by the relative 
amount of tvhite, grey, or black in a colour. A fully saturated 
colour is a pure colour and contains no such diluent, but when 
some tvhite, grey, or black is added, then the colour becomes less 
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saturated. With the Additive Method of colour mixing, hotvever, 
the term Saturation is cmplo^'cd to indicate the amount of white 
light in a colour. A fully saturated colour contains no element of 
^^’hite. WTien tvhite light b present in the mixture, the colour is 
said to be less saturated. 


WHITE 



By specifying the factors Hue, Brightness, and Saturadon, It 
is possible to define any colour tint or shade. The Munsell System, 
of Colour Notation, «hjch has been adopted by the American 
Standards Asscxiadon, classifies many hundreds of colours by 
specifying their hue, brightness (called value), and saturation 
(called chroma). Tlic hues normally arc divided into ten equal 
steps of colour discrimination, and each of these hues is qualified 
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by nine steps of value and many stqis of clironin. It it possible, 
then, to specify say a Mautr .as Purple 6/4, meaning the Purple hue 
at the Gth step of value, and the 4th step of chroma. 

REACTION OF COLOURS ON EACH OTHER 
■ The appearance of colours is not invariable, but is qualified by a 
number of f.ictors that may be grouped under the heading of 
Environment. U is important that this fact be appreciated, became 
it makes the subject of colour someubni complicated. These 
factors are specified by Dr. M. Luckicsli in his nork Colour and Us 
.\ppliealions (Constable, London, and D. Van Nostrand, Co. Inc., 
New York), as — 

(1) Tlic intensity of the lighting. 

(а) Spectral cltaractcr of the light. 

(3) Distribution of the light. 

(4) Tlie adaptation of the retina for light and colour. 

(5) Tlic duration of the stimulus, and the character of the 
stimulus preceding tltv one under consideration. 

(б) Tlte surroundings. 

(7) Tlic size and position of the retinal image. 

(8) The surface character of the coloured medium. 

It is not the purpose of this chapter to consider all aspects of colour 
in such detail, but it is important that we pay some ailcniion to the 
tnUmiiy of tllumination, rtJlecUttS sur/ecti, spectral character oj the UghU 
afterimages, and simultaneous contrast. 

These factors nill be considcied briefly in the following para- 
graphs, but first the relationship of complementary colours must 
be appreciated. If a surface receiving white light reflects the red 
rays and absorbs the green and blue rays, then the absorbed rays 
would m.ake up a colour mixture that is said to be complementary 
to the colour of the light reflected. Again, complementary colours 
may be described as those that, when added together, produce white 
light. Thus, yellow and blue, green and magenta, red and peacock 
blue, are pairs of complementary colours. The Colour Triangle 
provides an easy method of ascertaining the complementary hue of 
any colour, for this can be found by taking a straight line from any 
point on a side of the triangle, through the point W to the opposite 
side line, the point of intersection on the latter indicating the com- 
plementary hue. Thus, a line from yellow through W show 
that blue is the complementary hue of yellow. (See Fig. 2.) 

Reverting to the factors that influence the appearance of a colour, 
it will be appreciated that the Intensity of illumination plays an 
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important part; because, if die lighting 
intensity is increased, the colour of an 
olqect appears to be less saturated; 
and conversely, if the intensity' is 
decreased, the colour appears to become 
more saturated. This factor is often 
closely' related to the type of reflecting 
surface, because some surfaces tend to 
reflect a certain amount of light straight 
into the eve of the beholder, in addiuon 
to the colour rays that are selectively 
reflected, due to the colour of the 
object. Thus, a shiny red material, re- 
flecting a certain amount of svhite 
light off the shiny surface in addition 
to the red rays ^flusely reflected by 
the colour of the article, vill appear 
to be paler in colour than is actually 
the case, and this effect will be more 
marked as the iflumination intensity is 
mcreased. ^Vhen coloured light fills 
upon a differently coloured object, there 
is always a change in the appearance 
of the latter, as has been briefly men- 
tioned already. It is not proposed to 
deal further with this factor at this 
point, as the subject is more fully treated 
in Chapter 1 1. 

AFTER-IMAGES 

If we gaze for a short lime at an 
electric lamp and then look aivay and 
close our eyes, we shall "see” a bright 
image that persists for a time and then 
fades away, until the image appears to 
be darker than the surroundings. The 
duration and strength of thb after-image 
depends upon the brightness of the lamp 
and the time spent in looking at it. Again, 
if we gaze at a red lamp and then look 
away at awhile surface, we shall "see” an 
after-image.ofthecomplcmenlary colour: 
in other s\x)rds, a blue-green image. 
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Afier'imagcs occur as the natural outcome of gazing for even a 
short time at any bright or coloured object, though, of course, they 
arc not as strong and persistent as those produced by looking at 
a vcr\’ briglit object such ns an electric lamp. These after-images, 
however, nrcsufilcicnt to play an imjKirtant part in the appearance 
of colours, and arc taken seriously into account by many artists. 

If we ga?c for a short time at a briglit mauve object -and then 
turn our ejes to a while surface, we shall “see” a pale green after- 
image where the mauve previously had siimulatctl the eye. After- 
images so seen are approximately complcmcntar)* in hue to the 
colour tl;at originally stimulated tlte eye, but generally these after- 
image colours arc of a much paler hue. Thus, the after-image 
caused by gazing at a green object will tend to he pink, not m.igcnta, 
in colour. This may account for temporal^’ colour variations, though 
it is possible that these arc due to the fact that the eye quickly 
tires when subjected to any colour, and therefore apparently 
becomes unduly sensitive to other colours, especially complcmen- 
tar)’ coloun. Whichever is the cause of the phenomenon, it is a 
fact that, if our eyes arc moved, for cxantplc, from beholding a 
well-lighted red object on the stage to a blue object, the latter will 
appear at first to be more of a green-blue. Objects on a stage are 
often a bright colour and well illuminated, and every effort is made 
to hold the interest of flic audience so that they continually gaze 
at these objects: temporary colour variation is therefore bound to 
play an important part in the colours seen by the audience, and 
due aUoA>ance should be made for it when we are choosing and 
grouping the stage colours. This is not difficult when it is realized 
that it is due to pale editions of colours complementary in hue to 
the dominant colours previously seen 

SIMULTANEOUS CONTRAST 

The appearance of both chromatic and achromatic colours is 
greatly influenced by the mutual relationship of colours that are 
viewed simultaneously. Thus, in Fig. 4 it trill be seen that although 
the grey centres in all cases arc exactly equal in strength, they appear 
to vary considerably when viewed on these different backgrounds. 
Ttvo or more colours vietved simultaneously in close proximity to 
each other also affect each otlier mutually, and, in some cases, the 
effect on their hues is very marked. When complementary colours 
are seen together, however, there is no change in hue, but each colour 
intensifies and sharpens the other. Contrasting colours, which are 
not complementary hues, tend to change their appearance when 
placed side by side. (See Plate 11.) 

II 
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Contrasting colours generally appear at their best ,\vhen one 
colour greatly exceeds the other in area. If a small area of colour 
is superimposed on a larger area of a contrasting (but not comple- 
mentary) hue, there is a tendency for the former to undergo 
a change equivalent to mixing with it a small amount of colour 
complementary in hue to the larger area. This be appreciated 
tvhen the phenomenon of after-images is considered, for it is seen 
that the ej’c tends to generate complementary’ colour images and 
to superimpose them on other areas, as though it is attempting 
always to create a balance: complcfnentar\' colours added together 
constitute completeness. 



CHAPTER 2 


CONTROL AND MEASUREMKNT OF 
ILLUMINATION 

S TAGE lighling has a scientific as well as an artistic basis. 

Knowledge of certain scientific facts concerning illumination 
is most useful and this chapter gives a brief rdsuine of those aspects 
of illuminating science and tecimique that are most likely to interest 
those engaged in tlic fascinating study of stage lighting. 

REFLECTION AND REFRACTION 
Specular Reflection. When a suriace is highly polished, like 
a mirror, it reflects, irithout scattering, a light beam falling upon 
it. The beam striking the surface, therefore, is reflected from 
it in the same form as before the reflection. Its direction is abo 
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fixed because the angle of reflection is always equal to the angle of 
incidence. (See Fig. 5.) 

Spread Reflection. When a reflecting surface is not highly 
polished and smooth, it may reflect the light in a general direction 
as-ivith specular reflection, though with a certain amount of diffusion 
due to a partial brcalung-up of the beam; but the scattered rays 
ha\e a definite general direction. In thb case, the greatest intensity 
of the reflected beam occurs always at an angle which is equal to 
the angle of incidence (See Fig. 6.) 

Diffuse Reflection. WTien a beam of light falls upon a mat 
or rough surface, the light is reflected in a diffused manner, 
because the beam is broken up and the rays of light are scattered in 
all directions. For e.xample, white blotting paper is a diffusing 
reflector. NWile the general direction of the reflected rays is indepen- 
dent of the incident angle of the light beam, the maximum intensity 
of the reflected light is always perpendicular to the reflecting 
surface. (See Fig. 7.) 
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The overaU reflecting efficiency oC a diffusing surface may be 
just as high as one that gives specular or spread leflection. In fact, 
%vhite blotting paper has a very high reflection coefficient. With 
specular and spread reflection, however, the strength of the reflected 
light in certain directions is greater than in the case of diffuse 
reflection. 

Refraction. Reflecting surfaces redirect the light beams falling 
upon them; but with transparent substances, such as glass, we are 
concerned with the phenomenon of refraction. A ray of light tra\ els 
through the air in a straight line; but irhen it passes from air into 
a transparent medium, in general the direction of its path changes 
at the surface of separation. The light ray then continues through 
the transparent medium in a straight line; but when passing back 
into air, in general it again changes its direction at the surface of 
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separation. (Sec Fig. 9.) Further examples of the redirection of 
light when passing through glass are shown in Figs, g, lo, 1 1, and la. 
This phenomenon, which is called refraction, does not take place 
when a light ray falls upon or leaves a piece of glass at right angles 
to its surface. 

Any light ray meeting the surface at an angle other than at right 
angles to the surface is deflected from its straight course. The 
amount of refraction (as this deflection is called) becomes more 
pronounced as the angle between the incident ray and the surface of 
the glass diminishes. Similarly, when leaving glass to re-enter air, 
the light is again refracted, bending back to an angle more nearly 
p.arallcl to the bounding surface of llie glass. After refraction from 

cular to the bounding surface tlian that of the incident ray, the 
amount of deviation vary'ingssilh the angle ofincidence according to 
a definite law 

NMien a light ray falb upon a flat piece of glass at an angle of 
50® to the normal, about 7 per cent of the light is reflected and the 
remainder transmitted; but if thif angle is increased, the amount 
of light reflected from the surface of the glass increases until at 85* 
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there is nearly total reflection. When a light ray travelling in glass 
or other transparent medium strikes the bounding surface, some of 
this light docs not emerge but is reflected inside the glass, and the 
remainder is transmitted into air. The proportion of light reflected 
or transmitted varies according to this angle of incidence, but svith 
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gloss the proportion reflected begins to increase rapidly svhen the 
angle to the normal exceeds 35”, total internal reflection taking 
place at an angle of approximately 43®. 

Prisms. A piece of glass or transparent substance that is triangular 
in section is known as a prism. Prisms vary considerably in shape, 
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as is shown in some examples in Figs. 9, 10, and 1 1 ; and it will be 
seen that in these cases the light ray direction is changed on 
leaving the glass. The type of prism showm in Fig. 9 causes the light 
ray to be reflected in the direction from which it came, and is known 
as a Total Reflecting Prism- The other examples are knotvn as 
Refracting Prisms. Many types of scientific lighting glassware 
utilize prisms of different shapes in order to give the required 
control of light rays, and a familiar type on the stage is the pris- 
matic lensplatc (shoivn in Fig. 3a) mounted in a spotlight. 
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Lenses. A lens may be consinicted so that both surfaces arc 
cur%’cd or one may be curved and the other plane. The flat side 
is known as piano, and the curved side as conve.x ^^hen it curves 
outwaids and concave svhen it curves inuards. A plano-convc-t 
Jens is therefore a Jens uith one curved and one flat side, and is a 
type frequently cmplojed 5n stage spotlights. There arc six main 
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CONVEXO CONCAVE CONCAVO CONVEX 
Flo 13 Sn Type* op Le>ses is General Use 

classes of lenses and these are shosvn in Fig. 13. A convex lens 
is thickest at its axis, and when transmitting light ra>-s refracts them 
tovvards this axis. A concave lens b thinnest at its axis and trans- 
mitted rays of light are refracted away from the a.xb. 

FOCAG LENGTH 

This is defined as the distance from the lens at which the image 
of an object at infinity (or a very long way away} is brought to a 
sharp focus. E.xpressed in another svay, this means that the focal 
length b the dbtance of a point source of light from the optical 
16 
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centre of a lens that causes all the transmitted light rays to follo^v a 
path parallel with the axis of the lens. (See also Fig. 14.) 

Optical systems provided in cinematograph projectors and cer- 
tain forms of stage spotlights employ a combination of two or more 
lenses, but the standard stage spotlight normally employs only a 
single lens or lensplate. 

MEASUREMENT OF LUMINOUS OUTPUT 
The accepted unit for measurement of the luminous intensity of 
a light source is the International Candle, and the intensity of 
light is measured by CandU Poicer (c.p.). This cannot be taken as 
a direct measurement of the quantity of light emitted from the source, 



as the candle power may vary in difTercni directions, ’fhe Mean 
Spherical Candle Poiver (m.s.c.p.) is the average of candle power 
measured in all directions. 

The luminous output of a light source is measured in Lumens. 
One lumen is the quantity of light that is received by a surface of 
1 sq. ft., every elemental part of which is i ft. distant from a light 
source of one candle power. It can be shown that the total quantity 
of light emitted by a source equals 4W x m.s.c.p. Hence, from 
a source of l m.s.c.p. a flux of 12-57 lumens is radiated. 

MEASUREMENT OF ILLU.MXNATION 
The unit of illumination b knowm as the Foot Candle (f.c.); and 
by definition, one foot candle » the illumination produced on a 
plane evciy elemental part of which U i ft. distant from ,a point 
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source of one candle power. It will be seen that the foot candle is 
related to the lumen in that the surface of l sq. ft. referred to 
above tvill have been illuminated to one Foot candle. Thus, it u-ilJ 
be seen that a flux of one lumen will be required to provide i sq. ft. 
of surface witli an illumination of i Ec. 

The illumination of a suriace measured in foot candles indicates 
the amount of light falling on it and should not be confused with 
the brightness of the surface, wJuch is a measure of the amount of 
light reflected by or emitted from the surface. It is possible for an 
article to look dull under good illumination because it reflects only 
a small portion of the incident light, or does not reflect the light 
into the eyes of the onlooker. This fact has an important bearing 
on stage lighting, as it is possible fora high intensity of illumination 
to fall upon an object that, while reflecting a large percentage of this 
light, does so in a direction away from the e> es of the audience, %vho, 
by receiving only a small percentage of the reflected light, are 
conscious only of a dullish object. 

The brightness of a surface is often c-xpressed in candles per 
square inch of projected area. Thus, a brightness of one candle per 
square Inch indicates that each square inch of projected surface is 
emitting one candle power in the direction under consideration. 

The Foot Lambtrl is anotlier unit of brightness measurement, 
and in the case of a surfoce in'lh a reflection factor of Bo per cent 
receiving an illumination of one foot candle and completely dilTiislng 
the light, the brightness of the surface is o 8 Foot Lambert. 

ILLUMINATION CALCULATIONS 
The illumination intensity on a surface Is inversely proportional 
to the square of the distance between i!ie surface and the light 
source. Thus, the illumination produced on a surface .j ft. from a 
l.imp is four times greater than on a scir&cc 8 ft. from the lamp,* 
or, expressed in anotlicr way, a loo-watl lamp at a distance or 4 ft. 
from the surface gives the same illumination as four loo-watt l.imps 
8 fl, a^^ny. r.xprcssed as an equation, this fundameninl law of 
illumin.ation (knoism as the Inverse Square Law) is — 

Illumination (Foot Candles) 

_ Ca n dle Power of Light Source 

Square of the Distance in feet from Source to Surf.icc 
This equation is true, however, only if the surface is at right 
angles to the incident light rays; lor when the rays strike the surf.ice 
at .m angle, the result obtained fn>m the equation just given must 
l)c multiplied by the cosine of the angle of incidenre of the light. 
t8 
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0-707 

7* 
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73 

0 202 

00250 

39 

067.5 

0 6G9 

74 

0276 

00209 



0650 

75 



3‘ 

0O57 

0&30 

76 



33 

0848 

0G10 

77 

0225 



O-B-^q 

0-590 

78 

0 208 

oooflqq 

34 
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0-570 

S 

0 191 

0 oot)25 


0 8lq 

0-550 


0-00524 


0B09 

0530 
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0 oo-tS-^ 
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83 


000270 

39 

0 788 
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0 00181 
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5? 


000114 


0450 

85 

0 0872 

0 000C6 

41 

0755 

0430 
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0-0003 

43 

! 0-743 

, 0410 

u 

1 0 0333 

0-000: 

43 
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0-0000 

44 

; 0-719 

0372 

89 

00175 

0 0000 

45 

1 0-707 

0-354 

90 

1 00000 

00000 
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Thus, if the light rays from a source of loo candle power strike a 
surface 5 ft. away at an angle of 45®, the resultant illumination is — 
Illumination (Foot Candles) 

100 

= -gj- X 0-7 {i.e. cosine of angle of incidence). 

The resultant illumination is therelbrc 2*8 f.c. ; tvhereas if the 
surface is at right angles to the light rays, the illumination is 4 f.c. 
It is much more convenient in many calculations to deal tilth the 
distance of the light source from the surface at right angles to the 
latter, because this removes the necessity to calculate the slant 
distance bctiveen the light source and the point of incidence, 
and the resultant illumination can then be found as follows — 

T„ . . ^ Candle Poucr , , 

Illumination (Foot Candles) jljj X cos*^. 

The Candle Power is that of the light source in the direction of 
the point of incidence on the surface; H is the height of the source 
above the plane of the surface* and cos’ ^ is the cube of the cosine 
of the angle of incidence of the light at the point concerned. In 
calculating the illumination at various points on a flat surface from 
a gis’en light source, the factor H is constant, and it is necessary to 
determine only the angles for the various points and the candle 
power of the source at those angles to calculate the answer quickly. 

It is necessary, of course, to have a table of cosine values for the 
angles, and this is given on page 19. 

, SPOTLIGHTS AND THE INVERSE SQUARE LAtV 
While the Inverse Square Law is easy to understand and apply, 
^^hen dealing with spotlights or projectors giving a narrow angle 
beam of light it is important to realize that the distance from the 
light source to the illuminated surface is calculated, in this case, not 
from the actual light source, but from a theoretical point in space 
%vhere the straight sides of the line beam would merge, if followed 
back far enough for this to take place. Thus, a spotlight with an 
a in.. diameJer l£ns.,^vin^a li^t beam with a total beam width of 
10®, would have a theoretical focal point approximately 3 ft. 9 in. 
back from the lens. To apply the Inverse Square Law, this distance 
should be added to the actual distance between the spotlight lerts 
and the inumin.itcd surface. Thus, if this spotlight gives 10 fc. 
when 10 ft. away from the illuminated surface, it is assumed for 
practical purposes that its candle power at the focal point in space 
u 1890, and not 1000 as might at first appear. 
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REFLECTOR AND LENS EFFICIEN'CV 

lisl't ra>T, a rcflcclor can increase the strength of 
oSU? '»■' reflector can provide a quantity 

fe *■“"* “P”" ’>■ reneetor has ,Jo 

Lht U ‘e P™''“ '“•■■'I quantity of reflected 

^ qurtmity incident upon it. 

thrr^r oHigHt flux that can be redirected by a rcHcctor is 

Mtt flol rT '®‘=‘'"uy and the 

hght flux falhng upon tt. Thus, if a refleetor that is go per cent 



required to throw a narrow, concentrated beam of light 
Irom a lamp giving looo lumens, it redirects only go lumens if its 

MoVr P'!r“"' ‘‘‘"’■"U” “Utput from fte 

amp fal ls upon it ; whereas if it is designed to collect 50 per cent of 

direcr„“°“ iu the requtd 

This zone factor is very important and should often be talien 
more into account than actual reflector efficiency, because there k 
not a great deal of diflerence betureen the efficiency of manv onn, 7 
forms of reflecting surfaces, whereas the differe/ce in 7one K 
be^een reflectors of different sizes may be most marked 

■the zone factor applies also to lenses, beranq** v,-..-* • 

total amount of light transmitted by a lens depends upon ffiTlem 
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efficiency as well as on the quantity of light incident upon it. 
Some spotlights, for example, have a poor zone factor and control 
less than 15 per cent of the luminous output of the lamp. The 
distance of a lens from the light source is therefore important, 
because an 8 in. diameter lens at 10 in. controls approximately the 
same amount of light as a 6 in. lens at 7I in. from the light source. 



PART 11. THE ADAPTATION AND 
CONTROL OF LIGHT ■ 


CHAPTER 3 

LIGHT SOURCES AND COLOUR FILTERS 

TN Chapter i ^\•c have seen that whke light is really a combination 
-L of certain hues of coloured light, and daylight, for example, 
made up of all the colour hues seen in the visible spectrum. 
Illuminating engineering generally deals with light as svhite light, 
3nd most of the terms and definitions in common use appertain to 
^'hitc light. This is a convenient procedure because coloured light, 
m praetice, is usually obtained by passing white light tlirough a 
rolour filter that subtracts from while light those colours not 
fCH^ired in the final hue. 

COLOUR FILTERS 

The filter may be a gelatine or glass screen, a coloured envelope 
(for example, the bulb) round the lamp filament, or some other 
Convenient form. \S'hate\'er it is, its function is the same: namely, 
to subtract from ilie light given out by ilie light source certain 
colour hues that are complementary to the colour actuallv required. 
'Vorking on the basis of red, green, and blue as primary colours 
We require a filter that absorbs blue light and transmits red and 
green light in order to obtain yellow. To obtain magenta light we 
require a filter that transmits red and blue light, but absorbs the 
complementary colour, i.e. green. If we i-cquire, say, pale pink 
light, we must have a filter that transmits red and blue light but 
only partially transmits green Tliis can be readily appreciated 
from Maxwell’s Triangle shown in Fig. 2. 

No colour filter can create coloured light; it can absorb certain 
hues only and transmit others; if the required hues nie not present 
in the original light, then the filler cannot transmit them. Thus 
a colour filter intended to give red light will transmit practically 
no light at all if placed in front of a mercury vapour discharge lamp, 
because the latter generates only grecn-blue light, which this filter 
will not transmit, and there is only a trace of red light emanating 
from the light source to pass through the filter. When dealing with 
colour filters, it is important, therefore, to consider the spectral 
character of the illimiinant; and this will be borne in mind in the 
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discussion, in this chapter, of the variotis light sources available 
for use in stage lighting equipment. 

Besides the spectral character and lumen output of an illuminant, 
there are the factors of running cost, size and shape of filament, 
heat, ^v•o^king life, and lamp dimensions to be borne in mind tvhen 
considering a light source. These factors x-ary considerably accord-' 
ing to the type of illuminant, and as there is a large number of 
light sources available for use on an electricity supply, only those in 
general use will be considered. 

TUNGSTEN FILAMENT VACUUM LAMPS 
Standard vacuum lamps are avaibabte to-day in nvo sizes only, 
*5 watts and 25 ^vatts, as larger sizes have been replaced by the gas- 
filled lamp, which has a higher efficiency. The latter is not very 
suitable for dipping in coloured lacquer; as the glass bulb gets 
rather too hot; vacuum lamps are sometimes' still used for this 
purpose, although their low wattage range considerably restricts 
their use. 

Strip light vacuum lamps in sizes 30 watts and 60 watts are 
available and can be supplied in standard colours: red, orange, 
yellow, green, blue, flame, pink, and white. The lamps are provided 
with centre contact type caps at both ends. Opal tubular lamps 
can be supplied in standard colours * blue, green, yellow, amber, 
orange, flame, pink, red, and white. 

GENERAL SERVICE GAS-FILLED LAMPS 
Gas-filled lamps with clear glass bulbs are available in sizes 
ranging from 40 watts to 1500 iraMs. Pearl gas-fiUed lamps, which 
are similar to the clear lamps except that the bulbs are frosted 
inside, are available in sizes ranging from 40 watts to 150 w’atts. 
The clear gas-fiUed lamp is the much more suitable for use in stage 
lighting equipment fitted with concentrating type reflectors, owing 
to the sharper focus that the filament \viU provide. Unless the 
reflector is a large one, it is difficult to get the proper focal results 
from a pearl lamp, and in small lighting units, as, for example, a 
compartment in a magazine type FootUght, there is actua] light 
obstruction from the pearl bulb. The diffusing nature of a pearl 
bulb tends to soften shadows to a certain extent. 

General service clear and pearl gas-fiUed lamps arc made wth 
coiled coil filament as standard, in sizes ranging bct^^•cen 40 %vatts 
and too watts— the advantage being an increase of up to 20 per 
cent in the lumen output per watt compared with the single coil 
type of filament, which is used, however, in the other lamp sizes. 
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The incrcasrd cihcicncy of the lai^rr lamps is an jntefcsjing 
point to }>rnr in mind. Tor rscamplc, on a 5oo-\-olt supply the 
averaRC luminom output of a ijo-watt lamp is 1970 lumens, and 
that ofa J5fx*-natl lamp is 28,380 lumens. TIjus, svhilc the current 
consumption of ten l5o-\vaH lamps would l>c the same as for one 
1 500* watt l.inip, the hsticr would give nearly f,n per cent more (ighL 
’riie hlamciii consiruction of gas*fijlcd lamps taies the form of a 
ring IV pc fil-itnetit for sires up to 3 <k» ssatts, but for the Urger sizes 
is of the 2ip/ag type. Tliesc fibrnent constructions are not suitable 
for use in spotlights and other apjxaratiis requiring a coneenlratrd 
type of light source. 

Colour sprased g.is*fi!Icd Lamps can l»c supplied in sizes ranging 
bciucen .jo watts and 750 wMtts. The bulbs are coaled with a 
lajrr of unqlszed china, svhich gives a very highly dilTused light, 
and in norm.al limes they arc as-ailahlc in $tand.srd colours: white, 
red, pinh, omnge, >cllo\v, green, blue, and flame lint. The manii- 
facturen do not guar.intcc uniformity of colour, and the red, green, 
and blue colours are not very 8uif.n(>lc Cot use os primaries Cor three* 
colour mixing. Gas«filled lamps with thebulbs made of coloured glass 
also are available Tliey are nude in three sizes, 40 watts, 60 watts, 
and too watts, and the colours are green, blue, amber, and ruby. 

GAS-FILLED PROJECTOR LA.MPS 
The filament coasirucrion of a si3mJ.ird gas-filled lamp is not 
suitable for use in stage spotlights and optical effects equipment, 
and in the larger sizes the physical dtmemions of the lamp bulb 
are in themselves rather loo large to be conveniently accommodated. 
Gas-filled projector lamps, therefore, are available for use in this 
hind of .ipparatus, and the bulb dimensions and filament construc- 
tion arc suitably designed for this particular purpose. To suit the 
different needs of various kinds of equipment there arc many 
different types of projector lamps, varying in size, shape, filament, 
construction, and luminous efficiency*. 

fn die past there hate been nine classes of proj'ector lamps in 
cammart use, and sH but <me Here employed to some extent 
in modem stage lighting. Lately there has been considerable 
rationalization of types, and Classes A2 and Aj lamps are hicly to 
become obsolete. Ilie outstanding features of the remaining types 
suitable for use in stage equipment are gis'cn below. 

CLASS A1 

This is a tubular shaped bulb and is for burning in a vertical 
position with the cap downwards. The luminous efficiency is high, 
s6 
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and the filament is of the grid type making it suitable for use in 
optical lanterns and projectors as well as in spotlights. When burned 
•n the normal vertical position, its approximate life is 50 hours, 
but if the bulb is tilted this life will be reduced, and if the tilt exceeds 
10 per cent the bulb may bum out verj' quickly. 

The narrow diameter of the lamp enables a lens or reflector to 
be brought fairly close to the actual filament, giving control of a 
greater quantity of light flux than is possible with the round type, 
lamps. 

The range of lamps available in this class and their light output 
is shown in the following table — 


'OUTAGE 

'VATTS 

STANDARD 

C\P 

DtAM 

OVERALL 

LENGTH 

LIOKT 

CENTRE 

LENGTH 

HOURS 

19 

150 

P.a8/25 

32 ± 2 

'33 i 7 

55-5 ±05 

50 


950 

P.28/25 

32 X 2 

'33 ± 7 

55 5 ± 0‘5 

50 




RBI 

'33 ± 7 

55 5 ± 0-5 

50 


R| 


kIbI 

'33 ± 7 

55-5 ± o'5 

50 


too 

P.28/25 

25 ± ' 

«33 ± 7 

55'5 X 0-5 

50 


900 

p 40/41 

64 X 2 

235 X '0 

84 ±05 

SO 


as 

B 15S/21 

\^ max 

So ma.x. 

99 ± 2 

50 


230 

P 28/25 

32 ± 2 

,'33 ± 7 

55 5 ± 0-5 

50 

lOO 

300 

P.28/25 


«33 t 7 

55-5 ±05 



t 300 

P 28/25 

32 ± 2 

'33 ± 7 

55 5 ± 0-5 

25 


\ 750 

P-28/25 

38 ±2 

«33 ± 7 

55 5 ± 0-5 

25 


50 

B 15S 

25 ± ' 

76 ± 3 

345 ± 2 



100 

B15S 


76 ± 5 



u»-no 

aoo 

’P 28/25 

32 X 2 

'33 ± 7 

55-5 -*-05 



500 

P 28/25 

64 ±: 2 

•33 ± 7 

55 5 + 0 5 



1000 

P40/41 

64 ±2 

235 ± 10 

84 ±0-5 

50 


100 

P 28/25 

25 1 

'33 ± 7 



_ 

250 

P 28/25 

32 i 2 

«33 = 7 




500 

P 28/25 

64 ±2 

«33 ± 7 

55-5 ± 0-5 




1000 

P 40/41 

64 + 2 

235 i >0 

84 ±03 

50 


CLASS BI 

Tills is probably the most popular lamp for stage work, because 
u is small and compact, and can be used in any position except 
"ithin 45® of the vertical wdlh the cap upwards. Few, if any, stage 
spotlights arc designed for the lamp to bum in the forbidden 
position, and this means that in rotBi cases the spotlights can be 


27 


Tr.ciisi<i«R Of Staof. Lioitriso 


lilted at any rrasonaljle anqic without damage to the lamp. 'Fhe 
filament construction is not so compact as in the At Class; the 
luminous eflidciic)’ is lower, bul ihii U compensafetl hy the longer 



Fio. ifi fsTtost. SrAoe SeoTUoitr ro« Uut wmf jckkvwait 
C uAit Oi Pkojcctor Laui> 

Ctwut »f n* J Fmn 

life, which is approTlmately 800 hours. Class Bi Bulbs are parti* 
cularly suitable for overhead spotlights and are ax-ailable in the 
following ranges — 



( 




uc»n- 




CAf 

j ««. 

LENCrH 


1 IfOfJM 


1 


1 

1 80 4-2 

<>5 s 10 


800 



E. 27/*5 I 








100 4 - 10 

115 5 

800 

1 

1000 1 

£•■< 0/45 1 

' « 30±5 1 

lOo i to 

»« 5 i 5 

800 

1 

1 

Z.ajh'i \ 

1 80 ^9 j 


75 ±5 

800 




w*-* I 


754-5 

800 




' 180 i: 10 


800 


£•40/45 

1 130 5 

1 ! 

5^5 1 

800 


CLASS B2 

This lamp is similar to the B» Class, except that its overall length 
is much greater. However, it can be burnt in any position, includ- 
ing cap upwards. It is available in two sizes only: 500 watts and 
looo watts. 
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CLASS E 

lliis is a compact, round bulb lamp, especially designed for use 
in Epidiascope apparatus, but it can be used also in spotlights 
where the lamp is burnt cap downwards within 45° either side of 
the vertical. It is available in the 500-wall size only, as foUoss's — 


'OLTACF 

WATTS 1 

<TANnARD 

UU. 

OVTRALt 

LrVOTlI 

UOHT 

CENTRE 

LENGTH 

LIFE 

HOURS 

100-110 

200-360 

500 1 
50a 

n.37/30 

E.27/30 

too ^ 3 
too ^ 2 

1 135 ± 10 

1 135 -5: 10 

8 s ±5 

85 ±5 

too 

100 


CLASS F 

This type of lamp is for use on voltages ranging from 6 volts to 
18 volts, and it gives a very intense, concentrated light owing to the 
small area of the filament. The lamps have a high luminous 
eflictcncy and most sizes have a burning life of approximately 100 
houre. The range of lamps available is as foJlotvs— 







— 

- 

- ■ 

— 

'OLTAOE 

WATTS 

FTANOARD 

CAP 


OVERALL 

LESGTII 

LIGHT 

CENTRE 

LENGTH 

LIFE 

iioirns 

6 

1 1 

30 1 

C.14/23 X 15^ 

35 dr 3 

57 X 5 

65 max 

47 ± 5 

25* 


1 48 , 

11.15/25 X iB 1 

35 ± 2 


too* 

12 

34 1 

B 1.5/35 X 18 1 

38 ± 2 

60 ± 5 : 

44 ± 5 

JOO* 

12 

48 1 

1 E.14/23 X 15 1 

50 ± 2 

70 ± 5 1 

40 d: 3 

loot 


9 

1 E.io/ao X 13 1 

te± t 

36 d: 5 j 

35 ± 2 

tooj 


* These arc iransverse filament t Twin pillar filament. J Round bulb. 


CINEMA STUDIO LAMPS 
These are available in two types. 

• (a) Round bulb type in 5000-watt size. 

(A) Bi-post lamps in 2000-watt and 5000-watt sizes. 

The round bulb lamp can be burnt at any reasonable angle and 
IS specially suitable for use in cinema studio equipment, but some- 
times it is employed in large stage spotlights. The luminous 
efficiency is high and the life is approximately 100 hours. The 
bi-post lamps are provided with a special two-pin cap, as the name 
indicates. Apart from the positive nature of the electrical contact, 
this ensures that the filament is accurately located in position when 
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inserted in tiie Jamp hoidcr. The range of bi-post lamps available 
is as follows — 


VOLTAGE 


STANOARO 
* CAP 

! 

DUU. 

ant. 

OVERALL 
LEAorn 1 

sS 

LIFE 

HOURS 

«IS 

aooo ' 

1 Bi-ptflt 

1 152-5 ± a 

233 ± 6 

127 ± 2 • 

100 


<)O 00 1 

1 Bi'post 

; ao 3 ± a 

295 ±6 

165^2 

• 100 

ago 

aooo ! 

1 Bi-post 

152-5 ± 2 

1 232 + 6 

127 ± 2 

100 

! 

5000 

1 fii-posc 

*03 ± a 

' 295 ± 6 

165 ± 2 

too 


ELECTRIC DISCHARGE ASD FLUORESCENT LAMPS 

In recent years, the electric discharge lamp has replaced the 
gas-filled lamp to a considerable extent for certain industrial and 
commercial uses The luminous efficiency is approximately fli 
times greater, and certain types of discharge lamp (e.g., the fluor- 
escent tube) can give a light more closely resembling daylight. The 
two main types of electric discharge lamps are (a) the mercury type 
and (i) the sodium type. 

The former provides a light that is fundamentally green-blue, 
whereas the sodium type gives a bright yellow light. The mono- 
chromatic nature of the illumination, except of fluorescent mercury 
lamps, renders them of little value for stage work, although plain 
mercury discharge lamps have been used effectively for the flood- 
lighting of cydoraina backgrounds. Discharge lamps cannot yet 
be varied in intensity or dimmed out electrically in the same manner 
as gas-filled lamps. As the ability to dim out fully is an important 
factor in stage lighting, discharge lamps are not likely to pla)’ a 
very big part until some suitable means of doing this is found. 

A recent development is the fluorescent mercury discharge lamp, 
which is available in both bulb and Cube form, and the latter has 
had an almost revolutionary effect on certain fields of industrial 
and commercial lighting. In each type the inside of the glass bulb 
is covered witli a specially prepared fluorescent powder that is 
stimulated by the ultra-s'ioJet radiation from the mercury discharge. 
The light from the dischai^e itself blends with the light from the 
fluorescent powder. As the pov»der can be made to glow in colour, 
the final cfTrct can be made to approximate to while light or any 
desired tint. TIjU means that the outside of the bulb or glass tube 
for all practical purposes l>ccotncs a light source. Tlim, owing to 
the lar^ area of the light source, fluorescent lamps are not so sui table 


30 



Liout SauiicFs and Colour I'lLTr-Rs 

for use in Hi’luinc' cqnlpmenl designed for accurate control of the 
emitted liqlii. While fluorescent tuliular lamps could be employed, 
say, for floodUglaing on the stage, they arc not so suitable for use 
in equipment designed to give narrosv, concentrated beams ofllgbt. 

The bluish-green light providesl by the ordinary mercury’ type 
discharge lamp, and the yellowish light given by the sodium tjpc 
give a ver^' unnatural appearance to coloured objects. While 
Unsuitable for ordinary' stage illumination, these lamps may he 
useful for certain trick effects. The spectrum of light is not con- 
tinuous and the light emission is concentrated into very narrow 
hands of the spectrum. This means that both mercury’ and sodium 
type discharge lamps cannot he used in conjunction with gelatine 
or other stage colour filters. The fluorescent tube mcrdur>’ dis- 
charge lamp, however, provides a reasonably continuous spectrum 
and can he used with ordlnar>* colour filters. The general colour 
rendering of articles seen under flourcsccnt tube white lighting 
is good. 

HIGH PRESSURE MERCURY VAPOUR LAMPS 
A small high pressure type of mercury vapour lamp wth a small 
concentrated light source and light emission covering all the visible 
spectrum is now available. Tlic lamp consists of a quartz bulb 
containing two tungsten clectrorlcs between which an arc of high 
hrigluncss hums ste.ulily Owing to its small, concentrated source, 
the lamp is suit.ablc for use in spotlights and projectors, though the 
light has a bluish-green tmi that affects the colour of the light given 
through gelatine and other colour filters. Occasions arise when the 
high efficiency of the lamp is more important than the correct 
colour rendering, as, for example, in the case of film projectors for 
monochromatic film. This type of light source is not suitable yet 
for Use with coloured films. TTic lamp wattage is 250 and is intended 
for operation on A.C. mains of 200-250 volts; a special choke 
must be used in series with it. Tlic lamp can be operated on D.C. 
mains also, but a special device to strike the arc may be necessary. 

Water-cooled types of high pressure mercury vapour lamps also 
are available, but at present they arc of little value for stage work, 
although they have important advantages for photographiepurposes. 

BLACK GLASS ULTRA-VIOLET LAMPS AND 
U.V. FILTERS 

Fluorescent powders and dyes, when excited by ultra-violet 
glow in w'bitc or colour according to their composition. This 
phenomenon can he used effectively on the stage, and the necessary 
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ultra-violet light can be obtained cither by “ black glass ” lamp 
bulbs or by ultra-violet filters placed in front of carbon arc spotlights 
or mercury vapour lamps. 

Ultra-violet light is invi^ble; a stage lighted by these ra>'s 
appears to be in darkness and only objects treated \dth fluorescent 
po\vdcrs or dyes can be seen. 

The normal paints and dyes a^’ailable for thk purpose fluoresce 
only when they are under the ultra-violet light and have no 
phosphorescent effect, so that when the light is switched off the 
fluorescent effect vanishes. 

The black glass bulb comprises a i25-vvait lamp with the bulb 
itself providing the ultra-violet filter. In common with most 
discharge lamps, this black glass bulb lamp must be used on an 
A.G. supply in conjunction vvith a suitable choke and condenser. 
The lamp is available for use on standard voltages between aoo 
and S50 volts. 

Special uUra-vioIet flat glass filteis can be obtained, and if these 
are used in conjunction with carbon arc spotlights they give very 
good results. These ultra-violet glass Biters can be employed abo 
with mercury v’apour lamps. 

CARBON ARC LAMPS 

Another type of light source is the carbon arc, which provides a 
small and intense source in the form of an arc. Wlien two carbon 
rods, through wiiich an electric current is flowing, are made to 
touch and are then separated, they strike an arc, which causes the 
carbons to bum off at a very high temperature. It is necessary 
to feed the carbons together as they bum away, in order to maintain 
the width of the gap ; and in most stage arc projectors this is accom- 
plished by hand-operated mechanbm, though in cinematograph 
projectors the feed is electrically automatic. 

The small, concentrated area of the light source is particularly 
suitable for use with lens s>'sienu, and enables the light to be con- 
trolled acruTDJrJy, Ts^ribcr with the amount of light emitted, this 
causes a beam of sufficient imcnshy for longer throMS, as, for 
example, from the rear of the auditorium to the stage. A more 
cfiicicnl form of arc mechanbm than the ordinaiy carbon arc b 
the high intensity type, which utilires special cored carbons, elec- 
trically rotated or provided with other means to ensure that thej- 
bum evenly. Thb enables a small diameter ciaicr of unifonn shape 
and size to be maintained on the positive carbon and allows the 
use of ver>- efneiem optical systems. 
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Until recently, carbon arcs could be cficctivcly operated only 
from a D.C. supply, but carbons ha\T now been produced that 
enable satisfactory* results to be obtained from an A.C. supply. 
U.C. arc spotlights require a thicker carbon for the positive 
electrode because this bums away more quickly than the negative, 
hut \s'ith the A.C. arc both electrodes can be of the same 
diameter. 

SPECTRAL COMPOSITION OF ELECTRIC LIGHT 

Tungsten filament lamps (iKtth vacuum and gas*fillcd types) 
provide a spectrum oflighl very difTcrent from that given out by the 
sun. The proportion of red and yellow rays is greater and there is a 
considerable deficiency in the rays at the blue end of the spectnim. 
This emphasis on the red end of the spectrum causes the light to 
appear yellowish in hue compared to daylight, and emphasizes 
^he red and yellow factors in colours, while bluish colours 
appear to be darkened appreciably in bue. 

The spectral composition of the light varies with the size of the 
lamp, the emph.asis on the red end of the spectrum being more 
inarked svith the smaller lamps. Tlie larger*sized gas-filled lamps 
give a whiter light as there is a smaller deficiency at the blue end 
of the spectrum. Furthermore, most projector type gas-filled lamps 
nm at a higher filament temperature, and give an even whiter light 
than standard gas-filled lamps. This is because the higher filament 
temperature provides a bluer light, while at lower temperatures 
the light is redder in hue. 

By “ overrunning ” or “ underrunning ” a gas-filled lamp, the 
spectral composition of the fight is altered, because the temperature 
of the lamp filament is affected. Variations in voltage also have a 
Very marked effect on the actual light output and it is important 
that this fact should be appreciated, because the variation in light 
output and quality changes very sharply srith the voltage, as can 
seen from the curves shosvn in Fig. 17. For example, a lamp 
rated at 100 svatts on a 230-voU supply gives approximately 68 per 
Cent of its normal fight output when operated on a 210-voIt supply, 
"hile the spectral composition of the light is changed and there is 
a marked decrease of light emission at the blue end of the spectrum ; 
this causes the light to become more yellos\'ish In hue and give 
poorer colour rendering. 

Alternatively, a 210-voh lamp operated on a 230'VoIt supply 
S'Ves approximately 38 per cent more light, with a marked increase 
®t the blue end of the spectrum, causing a much whiter light svith 
better posvers of colour rendering. 
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The life of a gas-filled lamp is affected also if the filament bums 
at a higher or lo\\'er temperature, and “ overrunning ” a lamp 
shortens its hie, ahile “ underrunning ” lengthens it. Thus, in the 
examples just considered, the life >s reduced by three-quarters hen 
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the lamp is *“ overrun ” by 9 per cent and increased se%-enil times 
when “ underrun ” by 9 per cent. Gas-filled projector lamps arc 
rated with a shorter hfc than standard gas-filted lamp, and certain 
tjpes give a higlicr luminous output per watt than ordinary lamp. 

* In view of the small percentage of light at the blue end of the 
spectrum gi\en by the gas-filled lamp, it is somciimcs considered 
wise slightly 10 “overrun’' lamp bulbs used behind blue colour 
filters, as there is then a marked increase m light that more than 
compemaics for the shortened life of the lamp. 

ll will l>e seen from the curves in Fig. 17 tJiat ihe reduction of 
light output is more rapid titan the reduction of the wattage, and 
iherelbre it is rarely economical to run lamp at less than their 
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rated voltage. In fact, for stage H-ork it is often more economical 
to “overrun” lamps slightly, because the cost of replacement of 
bulbs may represent only a small part of the cost of providing the 
necessary illumination. 


THEATRE GELATINES AND FILTERS 
Colour filters made of gelatine arc available in a range of about 
forty colours in Great Britain, and are generally kno%vn by the 
names and reference numbers shoxm below. These gelatine names 
and numbers are not standard with all manufacturers in Great 
Britain but arc the ones most used in the professional theatre. 
Tlie material is supplied in sheets which usually measure 22 in. 

X in., and have a thickness of 0-005 in. 


No. \. Clear Yellow 

а. Clear Amber 

3. Clear Straw 

4. Clear J-Icdium Amber 

5. Clear Orange 

б. Clear Red 

7. Clear Light Rose 

8, Clear Salmon 

g Clear Middle Salmon 

10 Clear Middle Rose 

1 1 Clear Dark Pink 
ta. Clear Deep Rose 
13 Clear I^Iagenta 
14. Clear Ruby 

tj. Clear Feacock Blue 
tS. Clear Moonlight Blue 
17 Clear Steel Blue 
18. Clear Middle Blue 
ig Clear Dark Blue 
30 . Clear Deep Blue 


No. 31 Clear Pea Green 
32 . Clear Mou Green 
33 Clear Light Green 
34. Clear Dark Green 
as. Clear Purple 
aS. Clear Marne 
39 Heavy Frost 
31. Light Frost 
3a Clear Medium Blue 
33 Clear Deep Amber 
36 Clear Lavender 
39 Clear Green 

30. Clear Pale Yellow 

31, Clear Gold Tint 
52. Clear Pale Gold 
33 Clear Pale Salmon 
54 Clear Pale Rose 

55. Clear Chocolate Tint 
5G. Clear Pale Chocolate 
60. Clear Pale Grey 


Sheets of colour media can be obtained also in other materials, 
belonging to the cellulose acetate group. Usually these are supplied 
in Lirger sheets than gelatines, for example, 49 in. x 2i in., while 
the thickness is often greater, i.c. o-oio in. or o-o2o in. The manu- 
facturers frequcnlly claim a greater mechanical strength and dura- 
bility for these filters compared with gelatine sheets, but often they 
arc not available In the same range of colours as theatre gelatines, 
and in the past it has been difficult to match the veiy pale tints. It is 
important that colour filters should be made of non-inflammable 
®omc licensing authorities arc vciy strict on this point. 

Coloured glass is also available, but the range of colour hues is 
limited, and colours are apt to vaiy with diflerent pieces of glass. 
It lends to absorb more light than gelatine and similar fibers, and 
is of course breakable. 
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The American range of theatre geiatines is JaiTjer than the 
British range and comprises over seventy colours. Century Lighting, 
Inc., of New York City, for example, list their range of gelatines 
as follou's. 


No. o. Clear 
I. Trosi 

а. Light Flesh Pinh 
3. Flesh Pink 

4 Medium Pink 
5- Pink 

б, Rose Pink 

7. Dark Rase Pink 

8. Deep Pink 

9. du Parry Pink 
10 IJght Magenta 
II. Medium Magenta 
19 Dark Magenta 
13. Rose 

14 Rose Purple 
15. Dark Rose Purple 
tS Violet 

17 Special Lasender 
10 Minium Lavender 
ig Dark Lavender 

90 Light Purple 

9 1 Purple 

99. Royal Purple 
93 ^{ealu(^ Purple 
94. Dark Purple 
93. DayfigheSiue 
90. Light Sky Blue 

97 Light Blue 

98 Light Navy Blue 

99 Special Sieel Blue 
30 Light Blue Speciat 
31. Medium Sky Blue 

39 Atedium Blue SpeefaJ 

33 ^iedlUIn Blue 

34 Medium Navy Blue 

35 Dark Sky Blue 

36 Non-fade Blue 

37 Dart Blue 


No. 38. Dark Navy Blue 
39 Urban Blue 

40. light Green Blue 

41. Moonlight Blue 
49. Nile Blue 

43. light Blue Green 
Medium Blue Green 

45. Diue Green 

46. Dark Blue Green 

47. Light Green 

48. Medium Green 
49 Dark Green 

Light Lemon 
51. Medium Lemon 

52 Dark Lemon 

53 Very Light Straw 

54 Light Straiv 

55 Medium Straw 

56 Dark Straw 

57 Light Amber 
Medium Amber 

59 Amber 

60. Dark Amber 

61. Oraoge 

69. Light Scarlet 
63 Sp^al Light Red 
64. Light Red 

65 Medium Scarlet 

66 Pink Red 

67. Fire Red 

68. Pure Red 

69 Pure Chocolate 

70 Chocolate 
73 Grey 

80 Vanegated 
90. ^^anegated 
95 Variegated 
too. Rainbow 


Gelatines used in the United States and Canada are usuaHy 
thinner than those ysed in Great Britain, but they are amazingly 
strong and durable in spite of their thinner. 

A deeper colour can be obtained by using two thicknesses of 
gelatine together. Some manufacturers offer colour filter material 
in two or more thicknesses, and when considering a sample book it 
is well to remember that a thicker rnaterial trill give a deeper 
colour. The thicker filters will probably last much longer and are 
better able to stand the heat. 

The exact colour of the light obtained from any colour filter 
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depends to a certain extent upon the nature of the light source and, 
as explained earlier in this chapter, the spectral composition of light 
from different light sources varies very considerably. It will be 
found, for example, that pinkish filters give quite different results 
t\hen used in front of, say, tooo*uatt and then loo-watt gas-filled 
lamps. The difference is more noticeable if the filter is used in 
front of a carbon arc. The colour variation is most marked in the 
case of colour filters transmitting a certain amount of blue light. 
In the case of yellow filters, the difference may be hardly noticeable. 

The same remarks apply to overrunning or underrunning a 
lamp: there is a marked increase in the proportion of blue light 
when a lamp is overrun, and a deficiency when it is underrun. 

In the same way, certain colours of light obtained through 
filters change appreciably in hue when the lamps are dimmed. In 
some colours, most noticeably the pinks, this change is very apparent, 
No. 36 Lavender gelatine, for example, gives a very different colour 
v\hen the latnp U partly dimmed. 

Practically all colour filter materials, other than glass, fade 
through use; as the change is gradual, people constantly seeing 
the lights may become accustomed to the change and not realize 
that it is taking place until the fade is very marked. It is important 
to guard against this tendency or many delightful colour effects 
that depend upon accurate relations of hue may be spoilt for the 
audience. Colour filter material is not expensive, so there really is 
no excuse for not changing the fillers at frequent intervals. 



CHAPTER 4 

STAGE LIGHTING APPARATUS 

T here L a ^v^de range of lighting equipment av ailable for stage 
lighting, and much of the apparatus is described and illustrated 
in the follo^ring pages. Further information concerning lay-out 
will be found in Chapter 7. 

FOOTLIGHTS (pLOATS) 

In recent ^"ears, the open t^TJC of fbotliglit, comprising an open 
trough with white and coloured lamps, has been replaced ver>' 
largely by the magazine compartment type equipment, in which 



FlO tS MACATUft COlfPAKTMEJirr FOOnJCHT 
iRiprwJveti «f IV 3 Fwi* & C * , lj4 } 

each lamp is located in a separate compartment iriih its oi'm reflec- 
tor. The reflectors may be made of silvered or pnamaUc glass, 
or constructed of some metal suitably flnished, such as anodized 
aluminium, chromium plated, stainless, or ivhite enamelled steel. 
The troughingis usually constructed of sheet steel, suitably painted 
or enamelled, and compartments vary between 6 in. and to in. in 
>vidth, and are fitted with cither bayonet cap or Edison screw type 
lamp holders for use with lamps ofbetween 6o watts and 150 watts 
in size. Many en^neers prefcr screw cap lamps, evxn for the 
smaller sizes. Clear gas-filled lamps are usually employed because 
pearl and opal bulbs tend to obstruct light from the reflector, 
owing to the small size of the compartment opening. 

Coloured light is obtained by fitting colour filters in frames in 
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fmm of the compArtnjcnis. Tlirsc filtcn may he of polatinc or 
wroc other tjon'innarnnialilp ami perhaps more durable material, 
hut gla-si filtcri arc seltiont employed as it is dillicult to obtain the 
range of coloiin rrrpiircd. Sometimes the colour filtcn have a 
frosted surface in order to gne greater dllTusiori to- the lighting. 
Tlie colour filter frames usually slide licissren vertical ninncrs vsith 
access from the top, while some form of flap is provided to cover the 
top aperture sshen the filters 
arc in position. Hits llap should 
Ijc easy to open so that quick 
and ready access to the filter 
frames is provides!. 

One i^-pc of footlight equip- 
ment emplovs gelatine or glass 
roundels that fasten on to the 
front edge of the circular re* 
fiecton. llic reflectors can be 
fltted with I50*watt lamps at 
6 in. centres or w'iib 75*w-ait 
nr loo-svatt lamps at 4 in. 
centres and the apparatus can 

arranged so diat there arc 
»'vo parallel rows of troughing, i.j Doi nLt Row Fooniuirr, 

one above the other. The upper L’tiluiso Gi-ms RousDris 
row projects some 3 in, alsovc 
the level of the stage floor. 

I’ootlights arc usually wired on cither three- or four-colour 
circuits, and sometimes each colour circuit is subdivided into cither 
two or three sections, to give separate control of the middle and 
ends of each circuit. Thus a footlight may be internally wired on 
as many as tsvclvc circuits; there should be ample accommodation 
in the wiring duct for these cables, with proper means of inter- 
connection between adjacent sections of footlight troiighing when 
the cables .arc not continuous throughout the length of the circuit. 

Cinema stage footlights are usually provided with red, green, and 
blue colour filters, so that a large variety of hues can be obtained by 
blending these circuits in diflerent proportions. While white light 
can be obtained by blending red, green, and blue colour circuits 
together, the intensity is relatively low, and a fourth circuit for 
white is usually added when the stage is used for theatrical purposes. 
If the four-colour circuits arc controlled by separate dimmers, 
the footlight is capable of giving any desired colour hues and will 
provide the necessary colours suitable for curtain cfiects, as well as 
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tl)(r p.utrl tititv prrfcrrrd for :irtin]; |ntr{M>w-t, 'nurr.rolour 
''nicli jtirltnJr uhilr n» nn** oflhr <ri!rHin dn noi j*ivr tnui!j opjwr- 
tutiity lor ttiJovir jnlvlni;. In pn>rin>i<iit.il ifjrjtm it ii itlll a fairly 
ciiniinoTj practifr to fit ijrlatinr rttlour filtrn rrrpjirrtl fiir racli 
»hf>\v. .niitl i»«t io tund.-trtlt/'*. \*.iiulr\-illr thr.iirri nftrn 
rniplov ouU thtrc circuits irtl. atul hinr, in ilirir lloati. 



Generally, l(xMliKhts sliuulcl l»a\e n dntribiition nP light that will 
provide good colour mixing on ariisu and curtains coming near to 
the equipment Tlie priwcenmin curtains are often quite close to the 
fooilighu, and care should Ire taken to obtain a ligliting distribution 
that will remove undue ‘■'blobbiness "■ If the stage is constructed 
so that artists are liable to come near to the footlights, the light pro* 
vided by this equipment should be distributed smoothly, so that the 
light is thrown over the whole botly and not mainly on to the lower 
parts. When the footlights arc placed some little distance from the 
acting area, a concentration ofliglu on the lower part of the stage 
>s sometimes preferred, so that as much light as possible is directed 
on to the artists. On the other hand, indoor sets of the built*in type 
"ith a ceiling have to rely largely on the light given by the footlights 
lor tlic genera! illumination of the set, especially of the upper parts 
and in these cases a more general distribution of light is dcsintblc * 
Many stages, particularly those in concert halls and private 
ihcatrcs, are used for a variety of purposes and do not alwa>’s 
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require footlights. It is then convenient to mount or construct the 
footlight equipment so tjmt it can be made to disappear from sight, 
either by revolving or by lorvcring into the stage floor. This equip- 
ment can Ijc either operated electrically or moved by hand, and 
the top section becomes part of the stage floor svhen the apjjaxatus 
b lowered. The overall height of a 
footlight — and especially the distance 
above the lamp filament — is very im- 
portant, because a footlight normally 
must project a few inches above the 
stage floor level in order to cover 
exerjnhing on the stage. As this pro- 
jection concerns the sight lines from the 
auditorium ground floor seating to the 
stage, it is important that it is kept to a 
minimum, ^me footlight equipment 
is specially designed to cut this projec- 
tion down as much as possible, but the 
minimum projection u usually 3 tn. 

Special footUglu equipment is sometimes constructed so th.it the 
lamps can either direct)) light the sus^ or be clianged in position, 
so that the light b ihrou-n on to the reflected surface and thence on 
to the stage The equipment will thus provide either direct or 
indirect lighting 

Another tvpe of footlight equipment b an arrangement whereby 
clear gas-filled, lamps are enclosed in semi-ci’hndrical diffus- 
ing tjpe filters .It clove Centro, as shown in Fig. 21. Excellent 
diffusion and colour mL'ung from the various circuits b obtained 
at veri' near distances, and the equipment can Ijc constructed «> 
that two parallel frooghs can f»e used, giving a tOMl lo.td of 400 
watts per foot run with lOo-wait lamps at 6 in. centres 

rOOTUOIIT SPOTEICJITS 

Small qxjlligfiu are snmeiimes accommodated l>etMern adjaemt 
Sections of foothglii iroiighing or in the fixuhght well. These spot- 
light* .irr necesvinj) of terv* small dimewnons .tnd tnujU)' cn?pJ<7)' 
a 3-tn. diameter plano-fimver lens and utihre a loo-watt or a 
350-watt gai-filled projector lamp 

FRO$cr..viuM i.r.NOTns 

Ttboglj rquijteneni verv similar to footlight trtniclurg is often 
foounied in srrtseaJ Jengihs t«ehind each Sitl* of die pn>»fmJam 
ojwmirtg Till* equipmeri b unul'is wierd f'f three- or f/uf-co’'>ur 
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cjrru:t» for m»* ultli l.tmpt iip !o i*,« wau» In »i?r. trouuliinjj 
« iKit nmunrrxj in li ft. r»r tMhrr otiurtiJrnt Ifiuplii 4)rt s\»i\pj 
hr.’cVftt, K> iJjAt it itj.ny !»r adjmtni in anjrlc to titii varj-intj 
trtjiilrrtnrnts. 

IIATTI NS 

I^::t!n of tnn;.M.*mr Cf>«ip-irim<»ii irousliini; limil.ir in n.iturr 
J'> tljr fi}ot!J};hti .nr (uit.iUv jmjyrmlrt! .ti diitAtirr^ nfO ft. tti fi ft. 



h •/ J row O U.UJ) 

apart l)ctuccn tlic sccmc borders. Open type troughs liavc l)ecn 
superseded almost entirely by magarinc compartment equipment, 
owing to its much greater eJTiciency, which is very noticeable in 
the case of ovcrhe.id battens because of the need for concentration 
of light in a doumward direction. The battens, hosscs’cr, must be 
capable of lighting a scenic border a short distance away svithout 
Undue “ blobbiness.” 

The troughing is usually suspended from a length of steel barrel 
"■Inch is in turn carried by three or four lincsj therefore it must be 
rigid in construction though light in weight, so that it ^vill hang 
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in a straight line and without twisting. The tiit of the trough can 
be varied on site by adjusting the clamps or hangers that suspend 
it from the barrel. Battens are often suspended in very close proxi- 
mity to scenery and border cloths^ and the exterior of the troughing 
should be free from projecting hinges, nuts, boltheads, and so on, 
that might catch in these objects. This feature facilitates quick 
scene changing and prevents accidents and damage to the scenery. 
The trough should be well ventilated, too, so 'that the exterior of the 
batten does not get unduly hot; all risk of fire arising from its use 
must’ be eliminated. 

Batten equipment is usually wired lor three- or Ibur-eolour 
circuits and may be subsectioned so that the middle and ends can 
be controlled separately. This means that there may be as many as 
twelve circuits in a batten, plus a pilot lamp circuit. It is usual 
to have two or three lamps in the total length of certain battens 
on a pilot circuit to provide stage working light. Wliile battens are 
normally fitted with lamps of too watts or 150 watts in size, niare 
po\verruI equipment is available and lamps of 200 watts or 300 
watts can then be utilized in the different comportments. 

The internal wiring of a batten terminates at an end connectoi 
box and from there flexible tails arc usually taken to a junction box 
on the wall or in another convenient position. The tails, which should 
include an earthing wire, may comprise separate cables enclosed in 
suitable hosing or may take the form of a multi-core asbestos 
braided cable. The tails should be sufficiently long to a!lo^\• the 
batten to be low’cred to floor level, and if the slack gets in the i^ay 
when the batten is in its normal position, it can be pulled away by 
means of a " trick ” line. 

REVOLVING BATTENS 

Colour filter frames for ordinary battens arc usu.illy carried 
between runners in the same manner as with magazine coniparl- 
meni footlights; but there is a type ofliattcn, known os the “ revol- 
ving batten," jn which the colour filter frames are mounted on the 
periphery of a drum, which is rotatable outside the actual lighting 
units. Four compfete sets of colour filters are usuaiiy mounfed on 
this drum, which can be cither circular or square in section, and 
rotation of the drum causes any one of the four seta to come in front 
of the lighting compartment apertures. The rotation can be 
obtained by manual operation of ropes and so on, or the equipment 
can be provided with an electrical mechanism. Tlic purpose of 
having four complete sets of colour filters is not to produce colour 
changing effecis through rotation of the drum but to cause different 
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sets of selected colours to come in front of the lamps so that operation 
of lighting circuits will produce diflerent results. For example, one 
of the four sets of filters may be composed of while, red, green, and 
blue colours corresponding uith four-colour wiring on the lamps, 
and when these filters are in position the circuits can be blended to 
give colour-mixing results. Tlic next set of filters on the drum may 



be all blue: everj’ lamp in the batten can then be utilized to give 
blue light when these filters arc in position. A third set might be 
pale amber and a fourth set, say, alternate lavender and yellow. 

Revolving battens are suspended in much the same way as 
Ordinary magazine compartment battens, which have to be raised 
and lowered. It is very important that weight shoxild be kept to a 
minimum so that the apparatus can be supported from standaid 
suspension equipment and moved by hand without difficulty. 

SPOT BATTENS (SPOT BARS) 

Lengths of suspension barrel with a number of clamps each 
carrying a spotlight are often suspended between the scenic borders. 
Any number of spotlights may be clamped to one barrel according 
*0 the needs of the show, but the usual number varies between lo 
®nd 1 8 spotlights, each for use with one 500-w’att or 1000-watt 
gas-filled projector lamp. Each spotlight can be rotated and tilted 
m that the light beam can be directed at will, and the spotlight can 
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be detached quickly from the batten if desired. It is usual to 
each spotlight on a separate circuit and to cany' the cables either 
through the inside of the suspension barrel or through another 
barrel or ducting pro\ddcd for this purpose and attached to the 
suspension barrel. Each spotlight is connected to its circuit cables 
by means of a plug and socket, and the circuit cables terminate in 
an end cormector box from SNhich flexible tails arc taken in the same 
^\’ay as in the magazine compartment batten. Any type of spotlight 
suitable for overhead suspension can be incorporated in the batten. 
If there is one spot batten on a stage, it is usually fixed near to the 
proscenium opening, but often an additional spot bar is mounted 



Fic. 25. Spot Battc-v Utiuzi'*o Prbuatic Le.Nspi.ArE SPonJcim 
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about mid-stage, or there may CN’cn be tu’o or three additional spot 
battens fixed in convenient positions. 

One type of spot batten utilizes spotlights each fitted uith a 
magazine of colour filter frames that arc mo\"ed into position by' 
means of tracker wires operated from a control board at the side 
of the stage. In this manner, changes in the colour of the light c.in 
be obtained from individual spotlights tWthout having to replace 
the colour filter frames during a perlbrmancr. (Sec Fig. 71.) 

FLOOD BATTEN'S (FLOOD BARS} 

These are very similar 10 ibe spot battens just descrilied, except 
that stage floodlights arc clamped to the suspension barrel in place 
of spotlights. Sometimes the equipment fastened to the barrel 
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comprises a number of separate spotlights and floodlights: in this 
case the equipment is, of course, known as a “spot and flood 
batten.” 


Tlic floodlights, usually arranged for me ^^^th 500.watt or tooo- 
"•ait lamp bulljs, arc fitted with glass or metal reflectors, while 
colour filter frames arc fitted conveniently. The design of the 
reflector determines whether the 


floodlight gives a narrow, medium, 
or ^^^dc angle distribution oflight. 

Flood battens for the lighting 
of cyclorama backgrounds often 
caiT}’ a number of lighting units 
knon*n as “horizon floods,” which 
give a lighting distribution \rith 
a ver^' wide angle, usually up to 
tSo." Horizon floods are par- 
ticularly suitable when the cyclo- 
rama b.ackground is cun,'ed, and 
are sometimes preferred to ordin- 
ary floods ^shen the number of 
lanterns is to be kept to a mini- 
jnum,as iheygivegood colourmut- 
ing results without “ blobbiness” 
'vhen spaced fairly well apart. 
Generally speaking, however, the 
high intensity of illumination re- 
quired on a cyclorama back- 
ground demands flood lanterns at 
l^rly close centres, and svhen the 
background is flat it is often better 
to employ floods of a more con- 
centrating so that most of 
the light can be directed on to it, 
provided, of course, that blob- 
biness is avoided. 



Two or even three parallel lengths of magazine compartment 
batten troughing are sometimes mounted in one frame\vork and 
suspended as a single unit for the lop lighting of a flat c>-clorama 
background. This method gives I’cry good colour mixing from the 
various colour circuits, owing to the larger number of lamps 
involved, whereas colour-mixing difficulty is sometimes experienced 
with a limited number of laiger floodlights, especially when thev 
are suspended fairly close to the badtground. 
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Banks of floodlights are sometimes mounted on a framework in 
_ order to build up the neccssarv* lighting intensity for, say, a 
cyclorama background. 

ACTING AREA LANTERNS 

Overhead flood lanterns arc sometimes required to light portions 
of the acting area without any appreciable spill of light on to the 
other parts of the stage. Circular flood lanterns with spill rings or 
some form of masking attachment at the opening are often use^ for 
this purpose and the light is then localized within a stated angle. 
Ordinary lono-watt gas-fllled lamp bulbs arc usually cmplojed, 
and reflectors arc mostly of the concentrating tj'pe, made of either 
metal or silvered gktss. Acting area lanterns are usually suspended 
from a barrel In the same manner as described abos’c for floods 
and spotlights, and either they may be mixed with a number of 
these units or there may be sufficient of them to constitute a 
complete acting area batten. 

OROU.VDROWS 

It is oflen necessary to utilize portable trough equipment on the 
stage floor or in the wHngs, and apparatus similar to stage footlights 
is usually employed. The apparatus must be of a portable nature 
and, if at all heavy or difficult to handle, it i$ taually mounted on 
wheels. Horizontal groundro%%'s for the lighting of backgrounds, 
etc., are sometimes mounted in trone)^, and two or c\en three 
parallel lengths of equipment employed. The apparatus is normally 
of the magazine coropartroeni type, utilizing lOO-watt or 150-watt 
gas-fiUed lamps in reflector compartments at 6 in. to 10 in. centres, 
but larger lamps are sometimes employed. Particularly when t^vo 
parallel troughs arc in use there is good colour mixing without 
“ blobbiness ” at close distances. The length of each g^ound^o^v 
section is usually 6 ft. and each trough or parallel arrangement of 
troughs is mounted on a trolley and connected either by short 
tails srith plugs to adjacent troughs or directly to some convenient 
stage plugs 

One ti^.nC^njindrmv. utilizes. semtcylindricaL diffusing, colour 
iiltersatSin’ centres in conjunction with 60-wait or loo-watt lamps. 
This equipment is very sh^ow, havnng a depth of only 3 in., and 
gives very good colour mijung on surfaces only a fesv inches 
a>ray. Clear gas-filJed lamps are used behind colour filters and 
the equipment is usually arranged for either three- or four-colour 
lighting. 

Groundroii's are also very useful pieces of apparatus when 
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mounted vertically, as they can be conveniently accommodated in 
the wings or behind scenery, and single groundrow troughs arc 
available that arc arranged for either horizontal or vertical use. 

LENGTHS AND STRIPS 

These are usually portable metal channel troughs with lamp 
holders mounted on the outside at 3 in. or 4 in. centres and wired 
on various circuits for use with colour-lacquered vacuum lamps. 



Fic 27 looo-wATT WiNc Flood 

No reflectors are employed, as the troughs are usually for use 
m locations where reflector control is, to a large extent, unneces- 
sary. These channel troughs are also vciy suitable for use in 
locations where very little space is avaiUble. Lengths of magazine 
compartment equipment similar to footlights arc sometimes called 
lengths, but these have been described under the heading of 
Groundrows. ® 

WING FLOODS 

Single or multiple wing flood-lighting units arc employed in the 
stage wings to illuminate the acting area and setting. Single wing 
Mood units usually employ a 500-watt or looo-svatt standard gas- 
hlled lamp, and the metal or glass reflector is designed to give either 
a narrow, medium, or wide angle distribution of light. Runners 
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are provided on the front of the floodlight to carry simultaneously 
two colour filter frames and it should be possible to push these info 
position from either side. The floodlight U usually mounted on a 
portable telescopic stand and is connected by means of flexible cable 
to a stage plug. Floodlights should be well ventilated and there 
should he no unwanted leakage of light towards the stage, or colour 
lighting effects on near surfaces may be marred by blotches of 
white light. A floodlight should be sturdy in construction but as 
light as possible, to ensure good portability. 

Multiple wing flood equipment may comprise banks of 500-watt 
or 1000-watt flood units, or groups of magazine compartment 
reflector units employing smaller lamps. TTie apparatus is carried 
in a framework usually mounted on wheels; in the case of maga- 
zine troughing it can be tilted on one horizontal axis. \Vhen a 
number of 500-tvatt or looo-ivatt flood units are employed, these 
are sometimes mounted as separate units above each other m the 
framework, and in this case each flood can be individualiy tilted and 
directed. When the flood units arc assembled together in one bank 
thb is not possible and the group of flood units is then tilted or 
directed as one unit. Sometimes two vertical ro^^■s of four soo-watt 
flood units are mounted m parallel. Multiple flood equipment is 
often arranged on three- or four-colour circuits so that colour 
blending effects can be provided 


PROJECTOR LAMP SPOTLIGHTS 
Spotlights employing gas-filled lamps play an important part in 
stage lighting, and there is a variety of types and sizes, ^\’hich may 
be classified mainly as folJoivs — 

(A) Sfotuchts Empix>yinc a Plano-convex Lens. The lanterns 
are usually made in four sizes and are fitted with lenses as follows — 


100-250 watts 


3 in diameter X 6 in focus 
: in. diameter X 6^ in. focus 

. o in diameter X loin focus 
6 m. diameter X lO in. focus 
8 in diameter X 1310 focus 


The 500-watt spotlight is usually knotvn as the “ baby ” spotlight, 
and the smaller size as a " miniature ” or “ footlighc ” spot. The 
iDoo-watt spotlight is regarded as the standard size and the 
2000-watt model as a larger spotlight. 

Circular spherical type reflectors made of eitlier metal or glass 
are employed and the reflertor diameter is either the same or 
slightly less than the diameter of the lens. The reflector is usually 
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mounted on the same tray as the lamp holder, so that both are 
moved as one unit when focus of the spotlight has to be altered. 

(B) Lensless Spotlights. Narrow beam spotlights are available 
which in place of a lens employ an open front fitted with circular 
spill rings. Nearly all of the light is derived from a parabolic 



Fic 50 gooo-WATT Stack Spotucht rinEw Wmi 
I’iJC*o*c»wrJC Lrjti 

if CWbV •fit- a. ) 


reflector at the rear of the lamp bulb, as the spill rin.ip are construe* 
ted to allow the rcflccicd li^t rap to pass through, while the 
direct light from the lamp » trapped and prevented from escaping 
outside the angle of the reflected beam, ilib tj'pe is useful when 
high inicnsity narrosr angle beams of light arc required, Tlicre is 
a fairly sharp cui-un* and little spill of light outside the actual beam 
angle. These narrow angle spotlights arc generally fc»r use with 
5oo*watt or looo-walt gas-filled projector l.tmps and the spill ring 
aperture is about JO in. wide. Mirror gl.tss rcflrcl'ors arc usually 
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employed but metal reflectois also are available, and have the 
advantage of being unbreakable. 

(C) Prismatic Leksplate Spotlights. A soft-edged beam of 
light is provided by spotlights that utilize a prismatic step lens. This 



Tig. Levsixs Spotucht. Lrxiurtva Snui. Rings w CoNjuvenoN 
wmi Parabolic RefleCtdr 
IRrptfdattJ h OwUtt *f II J Fvfit O 0>,lJj) 

type of lens is more cflicicnt than the plano-convex lens and is 
capable of a much wider variation of beam angle. The spotlight 
gives a high intensity soft-edged beam, which can be \aricd in 
width, usually with a main beam divergence of 5° to 45°; it there- 
fore combines the qualities of both spot and flood lanterns because 
the focusing mechanism provides a concentrated beam when a spot 
is required, and a wide angle beam up to 45® tshen floodligiiting 
is ncrcssars'. A lo-in. diameter prismatic step lens is usually 
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employed in conjunction \%nth an 8|-in. diameter reflector, and 
5 oo>%vatt or iooo-\vatt gas-fiUcd projector lamps Class Ai and Br 
or sooo-watt bi-post lamps can be utilized tvith this arrangement. 
A 6-in. diameter prismatic step Jens is sometimes employed in a 
smaller body for use with ^oo-watt and Iooo-^v•att lamps. 

{D) Mirror Spotlights With Variable Gate. One type of 



Flo 32. Froca Siwucirr, Utiumsc io-C'. diam r«s\iATtc Le-vifuatc 

•/ H* J Ti0^ O.. IJd ) 

Spotlight uses an 8-in. diameter silvered glass reflector in conjunction 
uiih.a.vviri.-iJdK.--ujrj?iirr-anfLlxniJt-SiBij.lcns.,and tjjr. rustical. ss;«cm- 
is designed so that, by means of adjustable slides and shutters, the 
light beam can be altered in shape to suit requirements. Sh.tped 
beams can thus be obtained and the spotlight can be adjusted so 
that uneven arc.as on the stage can be accurately lighted vdthout 
spill. The equipment is normally designed for use v»ath a looo-watt 
lamp. 

(E) Si-OTUoim >Vmi ELJJWO»z>At RtFLECroas, Another type 
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of spotlight uses ellipsoidal reflectors in conjunction wth a stepped 
lens positioned behind a front lens, and this spot, in conjunction 
with an iris diaphragm, vcrtit^l and horizontal shutters,, enables 
the size and shape of the spot to be varied at will. A 30-voIt 
30-ampere goo-watt lamp is frequently employed. This type of- 
spotlight has a \ ery' high lighting efficiency, and is powerful enough , 
to be used for front-of-house spot work. 

Low voltage lamp bulbs, as for example the 12-volt 36-watt 
headlight lamp, can be utilized in spotlights, and are suitable for 
the five classes just described, when they arc designed for this 
purpose. 

These low voltage lamp bulbs are much smaller in size than 
ordinary gas-filled lamps and can be accommodated in a smaller 
lantern. Furthermore, the filament can be brought closer to the 
lens, enabling a small lens to control a reasonable angle of light 
flux. The filament of a low voltage lamp is also more compact, 
giving a better focus, and the lumen output per watt is higher than 
in the case of normal voltage lamps. This greater efficiency com- 
pensates for any transformer losses and, in conjunction with the 
compact filament sh.tpe, gives a very effective light for a low 
consumption of electricity. 

Small spotlights, fitted with a prismatic step lens (see Class C 
above) and utilizing low voltage lamp bulbs, are used very con- 
siderably in America. The beam is soft-edged and the angle can 
be widely varied, while the intensity of the light is sufficiently 
strong for many stage purposes. They arc frequently used in 
overhead positions or operated from spot bars, and are also con- 
veniently housed on booms in the wings and at the sides of the 
proscenium arch. 

Transformers are usually employed to provide the lo\v voltage 
supply, and these, of course, can be used only on A.G. mains. 

The prismatic step lens spotlight (sec Class C above), using 
normal voltage lamps up to 2000 watts in size, is now coming very 
much into favour, and is particularly suitable for use in general 
stage woi k, because of its very high e/Kcicncy, soft -edged beam, and 
widely variable beam angle. 

PERCH SPOTLIGHTS AND FLOODLIGHTS 
One or more spotlights are usually' mounted on a perch platform 
at either side of the prosccruum opening. Arc spotlights are 
employed when it is desired to “pin-point" an artist from the 
sides; in fact, until recent years, projector larnp type sjxulights weir 
wot coiuidertd strong enough for general use on the perches. The 
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greater c/Rciency of modem spotlights, however, enables projector 
lamp type equipment to be utilized on a number of stages, although 
if is still dilTicult to “ pin>point ” s>ith a high intensity beam unless 
an arc spotlight is employed. Prismatic Icnsplatc spotlights, 
houever, give a liglu beam of relatisrly high efficiency that is also 
variable in svidth, and they arc vcr>' suitable for giving general 
illumination from a perch platform, although they are not suitable 
for a sharp focus. 

In the past, there has been a lendencj' to rely on perch spotlights 
to a considerable extent for the actual illumination of the artists, 
but modem stage lighting installations provide essential illumina- 
tion from many other positions, so that it is no longer necessarj' 
to “ follow ” an artist from the perches, e-xcept to obtain a desired 
effect. Instead, it is fairly common practice to mount a number of 
spotlights or floodlights on the perch platforms and to set these for 
the shotv, in much (he same manner as uith batten spotlights. 
Standard spotlights and floodlights then are employed, according 
to the needs of the lighting plot. 

SPOT AND FLOOD BOOMS 

Spotlights are sometimes mounted one above the other on 
vertical barrets or other suitable mountings knoxMi as booms, or 
boomerangs. These booms are usually mounted in the \dngs near 
the front of the stage, and are sometunes accommodated immedi- 
ately behind the sides of the proscenium opening. The spotlights 
are usually of a compact type, taking up the minimum of 
space, and arc often set for the whole shoiv. WTien the boom is 
portable, ho>\cver, or easily accessible in the wings, the various 
spotlights may be adjusted for different scenes. Sometimes the 
spotlights are fitted with a magazine of colour filters, ^vhich arc 
moved into position by tracker wires operated from control levers 
in the stage wings 

Boomerangs carrying a number of floodlights are sometimes 
accommodated in the stage wings. 

SPOT AND FLOOD TOWERS 

Movable to^\’e^s for use in st^e wings are often constructed and 
fitted with a number of individual spotlights and floodlights, as 
required. These to\\ers may be as high as 84 ft. and have one or 
more platforms on which an operator can stand. The towers are 
moved into position w’hen required, and in this manner the lighting 
equipment is quickly positioned and can be speedily removed from 
the wings when no longer required. These lowers are designed to 
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suit individual requirements and constitute a very useful addition 
to a stage lighting installation. 

ARC SPOTLIGHTS 

Theatre arc spotlights vary vei'y considerably in design and range 
from a simple is-ao-amp. arc spotlight wth a two-movement 
hand feed to an elaborate 120-amp. projector, fitted with a six- 
movement feed and vertical and horizontal bam-door shutters, iris 



Tic. 33. Arc Sponjcirr, Utiuzino Plaso-oonvex Lens 

{Fipniani tj CrmUtj »fFK. BtatJ, llJ ) 


diaphragm, colour magazine, and cliange-ovcr lenses. Most of the 
spotlights actually used on a theatre stage (except for eflect pro- 
jectors) arc of a simple type, emplo>*ing a three-movcmcni hand 
feed arc mechanism for an arc current of 20-30 amps., and the 
more elaborate types of equipment employed mostly for front-of- 
liousc spot work. 

Wlien used on a stage, arc spotlights arc usually positioned on 
the perch platforms or arc located on the stage for use with special 
clTects att.achmcnts. They arc rarely used for ordinary wing 
lighting. Perch arc spotlights usually employ a 6-in. diameter 
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plano-convex lens Avith an open sdssors type arc mechanism svithout 
a reflector. A D.C. supply of approximately 50 volts is employed 
and good results are obtained on 15-30 amps. In recent years A.C. 
carbons have become available which enable good results to be 
obtained on an A.C, supply of 25 volts. 

Similar apparatus, usually fitted with a double plano-convex lens, 
is available for use with optical effects attachments, but for a large 



Fig 35 ErrECTs Pbo/ector 


Stage, or an installation where there b a high standard of general 
illumination, a larger t>peof projector, taking up to 50-60 amperes, 
may be employed. 

Front-of-house type spotlights vary' considerably in type and 
size, according to the length of throw and the required intensity. 
\Slicn the spotlights arc mounted in the auditorium at positions 
near to ihe^ stage, 30-40-amp. projectors of a simple type may be 
suitable; but when the projectors are mounted at the rear of the 
auditorium or project their beam Utrough openings in the dome, 
etc., 6o-fio-amp. equipment maybe necessary, and in certain cases 
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apparatus taking up to tao amps. Front-of-housc ij-pc spotlights 
arc usually fitted snth a 6-in. diameter, heat-resisting plano-conra 
lens, \N-iih a sLx-movement hand feed type arc mechanism. The 
lantern usually carries an iris diaphragm operated by a hand-wheel 
at the rear and also vertical and horirontal bam door sliuttera 
similarly controlled. A magailnc containing four- or six-colour 
filter frames b often mount^ on (he front, and these frames are 
operated hy tracker wires or chains from handles at the back of 
the lamp-house, 

A more elaborate type of equipment ts available and includes a 
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lamp-hoitsc and jnirror arc mechanism similar to that of a cine- 
maiograpli projector The area and shape of the light beam can be 
controlled at w-ill and effecis attachments can be Included to gi\-e 
tnovlng colour cfTccis. 

EFFECTS PROJECTORS AND ATTACHMENTS 
The effect of mo%"ing clouds, lightning, rain, smoke, fire, etc., can 
be obtained by fitting special effects attachments on to spotlight 
projectors specially made for this woii:. The spotlight ts usu.all)’ 
fitted with a double plano-con\ev condenser lens and can be used 
with either a iooo-N»-ait gas-fiUed projector lamp or with an arc 
mechanism. It b necessary’ also to use an objective lens In addition 
to the condenser Jens but (Jfie former is usually carried in a separate 
mounting placed on the other side of the effects attachment, Inch 
is carried in runners in front of the condenser lens. The projector 
lantern and the objective lens can thus be used sriih any suitable 
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cfTccU attachment that is mounted, the angle of the final beam 
depending upon the type of objective kns. 

A separate cfTcct attachment is usually required for each illusion, 
so that fire, smoke, clouds, etc., each require a dilTcrcnt attachment. 
The apparatus generally incorporates a clocku’ork motor to provide 
the necessary movement, but sometimes an electric drive is mounted. 



Tic. 3S. Balcovy Sporucirr Pitted With Electrigali.y Operated 
Colour Filters 

(fi/prodijftd bj C^tesw •f W J furct Gf O . f 1^ ) 

If there is a high intensity of stage illumination adjacent to the 
area to be lighted from the effects projector, it may be necessary 
to use the arc type, and tsvo or more projectors may be needed to 
cover the required area. 

Ultra-violet glass filters can be fitted on to arc spotlights and then 
only objects treated with fluorescent paints will be visible. Fluor- 
escent paint can be applied to scenery and costumes and some very 
striking effects can be arranged. Ultra-violet light also can be 
obtained from a standard ia5-\vatt black bulb (see page 31). 
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FJuorescejit p.iint is obtainable in a number of colours, including 
red. Orange, jcllow, green, peacock blue, blue, magenta, and pink, 
and some of these colours cannot be seen under uhite light. 

BALCO.VV FRONT SPOTLIOftTS 
Spotlights employing gas-filled projector latnps are often mounted 
on the front edge of a circle or ^Icony. The spotlights are ofteti 
of a special design to facilitate access to the lamp, etc,, and the size 
b kept to a inininium. looo-waii gas-filled lamps are usually 



epaployed, but some installations include spotliglits empIo>'ing 
i50o*»vatfand aooo-uatt lamps. PJano^m e.x lenses are often used, 
but the prismatic lensplate is coming into use because of its greater 
cfliciency and soft-edged beam of light. 

When light from the spotlights tends to spill into the orchestra 
pit or auditorium, special masUng attachments are fitted that 
restrict the Ughl nithin the stage opening. One tj’pe of mirror 
spotlight includes an opucal s)’stcm that alien's the shape of the 
beam to be varied at >vill so that uneven areas can be lighted. 

An electrically operated colour filter mechanism is often mounted 
on the front of each spotlight, so that the colours can be changed 
by remote control, "l^e movement of the colour filter frames Is 
usually provided by electric solenoids, uhich are smooth and silent 
in operation and eas}- to maintain Each spotLght is generally 
fitted ith either three or four electrically operated filters and each 
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of these is controlled by a separate switch on a stage control panel. 
The solenoid coils in most equipments require a D.C. supply, and 
when the only electrical supply available is A.C., the necessary 
D.C. supply is usually obtained from a rectifier or motor-generator. 

FLOOR STANDS 

Portable spotlights and floodlights are usually mounted on 
telescopic floor stands, and it is important that suitable stands are 
utilized or the equipment may be top-heavy. The standard light 
type floor stand extends to 5 ft. 6 in. and the standard heavy type 
extends to 7 ft. in height and has a weight of approximately 40 lb. 
These stands are sometimes mounted on rubber-tyred castors, but 
care must be taken on a raked stage to see that the stands do not 
move dosvn stage of their otvn accord. Special ball runners that 
will obviate this tendency can be fitted to the underneath of stands 
for use on a raked stage. (See also page 50.) 

Tripod stands are often employed in place of single telescopic 
stands and these extend to about the same height. They can be 
mounted on wheels or roller balls. Extra high stands are available 
that extend to 10 ft. or 12 ft. and it is usual to place stage weights on 
to the base legs to steady them In position. 

Stands are often fitted svith a rack to carry spare colour-filter 
frames, and this is a very useful arrangement. 

Cables from portable lighting equipment usually terminate in 
connecting plugs fitting into sockets mounted either in a recess 
below the stage floor {see Fig. 39) or on some convenient surface 
such as a wall. 

This chapter is not intended to be a complete catalogue of every 
type and arrangement of stage lighting apparatus, but describes 
much of the capipment in ^nrral 



Dimmers and Lighting Control Equipment 

(i) Footlights should be on separate dimmers from overhead 
lighting battens. 

(c) WTien perch spotlights are controlled by dimmers, each side 
should be operated independently. 

(rf) Auditorium projector-lamp spotlights, svhich light the stage 
from Nvidely different angles, should be on independent dimmers. 

It is possible for a dimmer to be utilized for the control of circuits 
in two or more sets of lighting equipment, provided the dimmer is 
designed to give satisfactory results on the minimum and maximum 
loads thus entailed, hut it is generally %viser to provide separate 
circuit switches for each set of lighting equipment. Thus, if there 
arc four four-colour overhead lighting battens, it would be possible 
to control these on eight dimmers by putting No. i and 2 battens 
on four dimmers and No. 3 and 4 battens on further dimmers, but 
there should be four circuit switches for each batten, making a 
total of SLXteen switches for the eight dimmers. Each lighting circuit 
should, of course, be provided also with separate fuses. 

LAY-OUT OF DIMMER EQ.UIPMENT 
When grouping dimmers in rows or tiers, it is usual to arrange 
for all lighting circuits normally giving the same colour to be con- 
trolled by dimmers in the same row. Four-colour battens and foot- 
lights are then controlled by four banks of dimmers, one for each 
of the four sets of colours. Thus, a row of dimmers has come to be 
regarded as a colour row, and a dimmer switchboard tvith three 
or four banks of dimmers b usually known as a three- or four-colour 
board, even though a number of dimmers in each row may have 
nothing to do with any particular colour. A four-colour board can 
be arranged, however, with a height of only nvo tiers, by having 
two rotvs of dimmers p.arallel with the other n\’o rows. 

The switches controlling the dimmer circuits arc classihed like- 
uwf i*-hcn fhenr cr s master switch for each rmv of circm'f swrfches', 
it is usually knowm as a colour master swdtch. Circuit switches 
should be mounted whenever possible so that each s\ritch is located 
in line with the dimmer it controls. 

In addition to an adequate number of circuit s\ritchcs and dim- 
mers, provision must also be made to enable groups of switches and 
dimlners to be operated collectively. The degree to which this is 
done varies considerably, but there must always be means of givTng 
a complete black-out by a master switch, and, if possible, provision 
for collective operation of all the dimmers for a master dim-out. 
Colour master arvd grand master switch and dimmer controls will 
be dbeussed in detail later in this chapter, together with special 
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t>‘pcs of lighting control apparatus that ha\-e been dcT,Tloped to 
deal with the problcnts of m^dple operation. 

The electrical load of a stage lighting installation, even in a small 
private theatre, is usually loo hea\*j*' to be accommodated by an 
electrical supply undertaling on a two-wire main supply (unless the 
public supply itself is only uvo-wire) ; in most cases it is necessar)’ 
to balance the load across two or three phases s\hen die public 
supply is A-C- or across the outers of a ihree-srire supply hen this 
is D.C, This means that in the case of a 230-400'Volt A.C. supply 
or 20O-4oo-\-olt D.C. supply, there is a potential of 400 \-o!ts 
between certain dimmers, swatches, and fuses. The operator must 
be protected, ajua)^, from any possjbilitj* of reedving a shock Ihwn 
a voltage of this nature, and the control apparatus must be arranged 
accordingly \N'hen the dimmers, etc., are mounted svith Uve 
parts not wholly protected they should not be handled directly by 
an operator svhen on balanced loads, unless dimmers on the 
different phases or sides of the supply are grouped at least 6 ft. 6 in. 
apart. It is usualK impracocabte to lay out on imtallatioa on these 
lines, so m the case of balanced loads, dead &ont ^-pe equipment as 
described m the following pages is udiued. AJlematively, the 
dimmers are suitably mounted and protected and are operated 
from remote handles. 


TYPES OF OIMJJERS 

A dimmer (someumes called a resistance or rheostat) is a device 
for reducing the light gis'cn bj an electric lamp by means of a reduc- 
tion in the \oUage of the circuit. Dimmers \-ary very considerably 
in design and construction but the majority of dimmers in use 
to-day rely on the use of a mo\-ing contact arm, which s'arics the 
amount of resistance ssarc in scries with the lamp circuit. These are 
conveniently called wire s»ound dimmers and may be of a slider, 
radial, or rotary t>pc liquid dimmers were used to a considerable 
extent in the past, but are now largel> obsolete, haring been 
replaced mainly by the svire-wound dimmer. 

A dimmer that has aroused considerable interest in some quarters 
is know-Q as the reactance dimmer. This operates on a difierent 
principle from the srire-wound type, as it works on the basis of 
electrical reactance, employii^ a variable choke or electronic vah-e 
to control the \-oltage. This type of dimmer should not be confused 
with die auto-transformer type, which also gi\cs \-cry good results 
on an A.C. supply 

These various types of dimmers will be dbeussed in further detail 
in the follosring pages. 
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SLIDER TYPE DIMMERS 

This type of dimmer is not expensive and is used to a considerable 
extent for loads up to about 3000 watts, but for larger loads the 
dimmer becomes rather bulky and often gets a Uttlc diRicuh for 



, (i) 

Fig. 40 Surer Type Dimmer (a) wmi and (i) wttuout rROTEcnvE 

COYCR} 

hand operation when left in check for any time, ouing 10 the heat 
that is generated. 

A slider dimmer consists essentially of a sliding contact brush 
movable along the surface of a graduated resistance winding made 
up of nickel chrome or nickel copper resistance wire wound upon 
an insulated former. Tliis winding is in scries at one end with the 
lamp circuit and elsewhere with the mo\^ble contact brush, the 
pc«ition of ^^'hich along the svinding determines the amount of 
resistance w ire in scries with the lamp circuit. 
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In order to give a good dimming, it Is usual to svlnd portions of 
each resistance in difTerenl gauges of resistance wire, and it is 
important that the change in size between adjacent windings is 
not too marked or a ridge may be created and the contact brush 
will tend to cut the wire at this point. A quick break switch is 
usually fitted at the “ dim*out *’ end of the dimmer to prevent 
arcing at the end of the stroke. The bar on svhich the contact arm 
slides sljould be well insulated, and the external covers constructed 
so that in spite of the slot through which the operating knob projects, 
it is difRcult to make contact from the outside with the windings 
or other live parts of the dimmer. 

From the point of view of good dimming, the slider type dimmer 
is one of the best available, because it gives flickerless dimming and 
has a smooth action. When a number of dimmers are mounted 
side by side, however, it is difficult to get group control direct from 
the dimmer knobs, and furthermore, if adjacent dimmers are con* 
nected on diflerent phases of an A.C. supply or across the outers of 
a three*wirc D.C. supply, it is inadvisable to operate them directly 
by hand. Both of these disadvantages can be overcome, however, 
by mounting the dimmers in a framework and operating them by 
means of tracker wires from control wheels suitably mounted on a 
master shafling. 

Slider dimmers should be made so that they can be lefl in check 
for long periods without getting unduly hot, and the sliding contact 
assembly designed so that it is not stiff to operate when the dimmer 
temperature rises. Most standard slider dimmers can be adapted 
for worru'serew operation, whereby the contact arm moves by- 
rotation of a centre shaft Thb type of action permits the ^vhole of 
a dimmer to be enclosed, and then it is possible to arrange for a 
number of adjacent resistances to be used on a balanced suppJ)', 
and simultaneously operated from one master handle. Slider 
dimmers, in common \vith all resistance wire dimmers, will givfe 
good results only when used wth a load that approximates that 
for which they were designed; they are not suitable for use with 
widely varying loads 

RADIAL LEVER DIMMERS 

\Vith this type of dimmer the contact arm is pivoted so tliat tlie 
contact brush moves in an arc instead of sliding in a straight line ♦ 
as wiili the slider type dimmer. The resistance wire is usually 
mounted in the framework in the form of a number of separate 
coils or lengths of wire svound on small formers, and each resistance 
clement is connected to a separate stud, so that the contact brush 
68 



Dimmcrs and Lighting Control Equipment , 

moves over a series of studs. The radial stud type dimmer can 
usually be wound for loads up to 25 amps., which means 5000 watts 
on a 200-volt supply. The number of contact studs provided 
varies with different makes of dimmer, but the minimum is usually 
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about 60 studs and the maximum 150. Tlie majority of radial stud 
type dimmers employ between Co and i lo contact studs. 

Even with 80 steps of resistance, it is difficuU to get a slow dim- 
ming change that is completely free from jumps in the lighting 
throughout the whole range; some people hold that 150 contact 
studs arc required to give a really flickcrlcss dim-out. For most 
general purposes, however, 80 or loo contact stud dimmers give 
adequate results and arc reasonably free from flicker, except perhaps 
at the dim-out end of the travel. 
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While radial Jc\'cr type dimmen arc usually fitted contact 
studs, there Is another t^pe in which the contact b'nish actually 
moves o%er the I-esistancc winding in much the same manner as 
\vith a slider dimmer, except that a curved path is traversed. This 
type of radial dimmer gnTs the same flickcrless dimming as that 
obtained from the slider dimmer, and can be ivound for loads up to 
about t5 amps. An example 
of this t^pe of dimmer is ' 
shown in Fig. 41. 

Radial lever dimmers are 
very suitable for dead front 
type dimmer ssvitchboards, 
because the dimmers can be 
mounted behind the 
t— ^6 operating panel and the 
contact arm connected 
by means of a rod or link to 
an operating handle on the 
front of the board. Irr tliis 
manner, a number of radial 
dimmers can be mounted 
side by side and used on a 
balanced electricity supply, 
without any special protection and uTthout danger to the operator, 
provided, of course, that the dimmers are totally enclosed witliin 
the main ^rame^^orJ(. Some radial dimmers havT a double arm 
vdth a contact brush at each end, and this type of resistance is 
frequently employed as a variable arc resistance for use \vith carbon 
arc spotlights. 
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ROTARY TYPE DIM.MERS 

This type of dimmer Is similar in many U'ays to the radial type, 
except that the contact studs arc mounted in a circle and the 
contact arm rotates through a greater angle. The resistance ^vircs 
arc suitably bedded in thcsp.ice that lies within the circle of contact 
studs, and a totally enclosed dinuncr can be created in which all 
live parts and resistance uires are shut in completely and protected 
from external contact or damage. Rotary motion can be given to 
the dimmer arm by mounting it on a centre shaft and fuming this 
by a rack and pinion mechanism. 

Tliis dimmer has the adrantages that a large number of contacl 
studs can be conveniently incorporated in a space with a moderate 
width, and the dimmer tvindlngs and contacts are totally enclosed. 
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AUTO -TRANSFORMER DIMMERS 
The dimmers so far described require to operate on a load 
approximating to the normal rating of the dimmer in order 
to give proper dimming results. The Auto-transformer type of 
dimmer, however, will 
give almost uniform 
dimming with a load 
varying from a few 
watts to the maximum 
load of the dimmer. 

The dimmer is in 
effect a multi-tapped 
transformer connected 
directly across the A.C. 
maim, and is designed 
so that its impedance 
keeps the current to a 
, low \ alue. The tram- 
former winding is 
tapped at numerous 
positions, either by , 
giving each turn of the 
winding a bare sur- 
face to give contact to 

a movable brush or by connecting the winding to » 
contact studs. 

The lamp load is connected between one side of the electric supply 
and the movable contact brush. Movement of the biush controls 
the voltage supplied to the lamps. This voltage is determined by 
the transformer action of the control apparatus and not by the 
actual lamp load. Each lamp will therefore give a uniform bright- 
ness at any contact point and is unaffected by any changes in the 
load of the circuit. 

Auto-transformer dimmers arc constructed in many compact 
shapes which lend themselves to mounting at close centres, and the 
contact arm can move svilh a rotary or straight action. This type 
of equipment is, of course, only suitable for use on A.C. supply. 
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REACTOR DIMMERS 

With the Electronic reactor dimmer the lamp load is connected 
in series \rith the A.C. winding of a saturable reactor, which 
embodies abo another winding that is supplied with D.C. current 
from a speci.al form ofrcciiRcrknoivnas an electronic valve rectifier. 
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The output of D.C. current from the rectifier is controlled by a 
small potentiometer device, nbicii governs the voltage applied to 
the grid circuit of this rectifier valve. The impedance of the A.G. 
winding in the reactor is normally sufficient to Jceep the current 
down to a point when the lamps arc dimmed completely, but ^vhen 
the D.C. saturating current is employed, the impedance of the A.C. 
winding is reduced, and when the D.C. current is increased to a 
certain strength the lamps can operate at full light. 

The movement of the potentiometer control varies the amount 
of D.C. current in the reactor and thus the brightness of the lamps 
can usually be varied on 25 percent to 100 percent of full load with, 
out affecting the dimming results, .and when the lights are wholly or 
partly dimmed there is not the usual consumption of electricity 
expencnccd with ordinary resist.ance dimmers. 

The electronic reactor dimmer b fundamentally suitable for 
remote Control work, and owing to the small size of the potentio- 
meter device that controls the brightness of the Lamps, a large 
amount of apparatus can be manipulated from quite a small 
control panel. Controls for pre-scttlng a miml>cr of scenes and 
providing group or master action of both switch and dimmer 
equipment can be added in a \er> moderate space. 

Reactor dimmer equipment can, of course, be arranged to work 
in conjunction with a suitable D.C. supply controlled by an ordinary 
type of dimmer or rheostat instead of electronic valves. In this 
manner large dimmer lo-nds can be controlled by small resistance 
dimmers mounted m the stage $%»itchboard framework, while the 
actual reactor dimmers .nre accommodated elscwlierc. 

LIQUID DI.M.MEKS 

A liquid dimmer comprises a glared earthenware jar (cont.aining 
w.Tler partly sattinitrd uiih jpcci.iJ saJisJ .ind a p.sir of contact 
pl.Tlcs, one of which is fixed at the lioitom of the jar and the other 
suspended from the end of a tracker wire or rod, lly incrr.xsing 
and decreasing the dUianre in the liquid Iwtwcen the fixed :md 
mowiblecont.act pl.ncs, a dimming effcci is obt.imrd Tlieapparatcu 
is quite simple and the liquid dimmer has the virtue that it will 
dim rffectively .x xarialilc hwd up to its maxitnum c.ip.icity wiihoiil 
flicker. 

It IS iiibject, liowexer, to certain disadvantages, such aj llic 
continued evaixirafion of the wafer and the hulkincss of the cqiiif** 
nient. The liquid requires enmiant attention to ensure that the 
solution h kept af the s.ime sfrength. while corTToion is apt to wke 
pl.ire on inei.xl parts adjarrnt 10 the liquid. These diwdvanmges 
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have outweighed the advantages, and to-day the liquid dimmer is 
almost obsolete in modem stage installations. 

PORTABLE AND SLIDER TYPE DIMMER 
SWITCHBOARDS 

Dimmer switchboards that employ slider t^-pc dimmers may be 
grouped into two main classes : (a) where the dimmer resistances 
are directly manipulated by hand, and (i) where the resistances 
are mounted inside a framework and arc mos'ed by operating 
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handles mounted apart from the dimmers. A t>T)ical example of a 
slider dimmer board of the first class is shown in Fig. 44, which is a 
portable board and very suitable for tounng. The \v'ooden frame- 
work carries Uselve slider type dimmers and each is controlled by a 
separate circuit switch and pair of porcelain fuses. A pilot lamp 
circuit is provided and the equipment is ired up internally to a 
pair of main terminals. A plug socket is provided with each dimmer 
circuit, so that cables from the different pieces of lighting equipment 
can be easily connected Touring t)pe dimmer switchboards are 
often constructed so that a wooden front can be screwed quickly 
into position to protect the switches, fuses, etc., from damage 
during transit 

Slider dimmer type switcliboards are also constructed for perma- 
nent installations, and of course vary in size and lay-out according 
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to indindual requirements. The dimensions of a sliding dimmer 
\-ar>' according to the load iris constructed to carry, and the lay-out 
'of a suTtchboaj^ is often gotemed by the farjing sizes of the dhn~ 
iners. PortablcdimmcrswitchboardsarenormallyfiHed throughout 
\N-iih 500-watt or looo-watt dimmers as standard. 

Dimmer smtchboards of this kind are probably the least espenshe 
to construct, but. they are subject to the disads’antage that it is ' 
difficult to arrange ibr the dimmers to be both indiridually and 
collectively operated as desired, espeoally %chen the dimmers vary 
in length. A master dim-out is thus difficult to obtain unless some 
ingenuitx- is exercijcd. Tunhermore, it is advisable, and in some 
areas compulsory, to keep all adjacent slider t\pc dimmers on a 
two-»»Tre main supply nhen this is D.C., or on a single phase nhen 
it is A.C., as the open slot in the front of a slider dimmer partly 
c::poses parts that arc electrically alive. 

E\’erj’ switchboard should be controlled by a grand master 
black-out s^^•itch, which, if not actually mounted upon it, should be 
fixed in an adjacent position. 

The limitations just mentioned can be overcome if a dimmer 
switchboard of die type showTi in Fig. 45 is used, because the actual 
dimmer resistances are not exposed, and motement is presided by 
operating handles away from the actual dimmers. The dimmer 
circuits can then be balanced overdjfrcrcnt phases efan A- C. supply 
or across the outers of a three-wire D C. suppiv \\iihout risk. £acli 
dimmer is actuated by steel tracker wires connected 10 a hand-wheel 
on lop of the framCNNork These hand-wheels are all mounted on 
one shaft and Uie operating handles are of die twist-grip t>pe, 
enabling one or more to be locked to the sliaft and coUccritcIy 
operated by a master hand-wheel as desired. ColIecd\e operadon 
of all the dimmers is thus possible and a mnsier dim-out can be 
' obtained s«th case. 

This t>'pc of dimmer switchboard is s-erj’ suitable for touring 
work, as the boards are portable and can be mounted on wheels. 
Touring boards arc made in two standard sizes, basing iix and 
twelve dimmer circuits respectively, and each circuit is complete 
with s'vatch, pair of fuses, plug, and socket. A master black-out 
switch can be mounted on'd}cfir3mcs''Ork and the Ixiard u complete, 
asuialls .with .t* jnjlfi'Jnnjr-.'iicari? Xhi'.Mjnr jmn 

eounc, be made op to control any desired number of dimmers. 

When all the operating hand-s^heels are of the ramc size,' as 
shown in the lilusirailon, it u necessary for the dimmen all to hasT 
the same length of trasrl or a master dim-out becomes rather 
diRicuh. But when diflereni dimmer lengths are ^ne^^ubIe, this 
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disadvantage can be overcome by using operating wheels of difTercnl 
diameters, so that each handle trawls the same distance from 
“ full-on ” to “ dim-out.” 

Tracker wire type dimmer switchboards can be constructed in 
man^ different wa^-s and sometimes the actual dimmers arc mounted 
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in a room over or under the one that contains the operating handles. 
Sometimes the dimmers are mounted on the Nvall abo\e the actual 
switchboard, and dimmer operating handles and arrangements of 
this nature alloiv for economy in valuable space. 

DEAD FRONT DIMMER SWITCHBOARDS 
Thb type of dimmer switchlx>ard is the one usually employed in 
permanent stage installations because, as the name implies, all 
dimmers and live parts are protected and the apparatus can be 
used with safety on three-phase A,G. and three-wire D.C. supplies. 
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The dimiTjers arc of the radial lei’cr or rotary* tjpe mounted in 
tiers and connected by means of tog^e links to operating handles 
on the front of the board. These operating handies may be 
of the ttvTSi.grip t\*pe, or IiaxT special dutches that enable any 
desired number of them to be locked to the shafting on which they 
arc mounted and collectively operated by means of a master hand- 
wheel. 

In some cases dimmer operating handies are prov’ided uiih special 
clutches that release a handle when it has reached the end of its 
travel. 

Dead front type dimmer boards x’ary considerably in size and 
lay-out according to the size of the installation. In the professional 
theatre the number of dimmer ways might average sixty, but in 
private theatre installations a more usual number is twenty-four. 
Cinema stage installations vary considerably and in the case of 
cine-variety theatres may have a switchboard equal in size to that 
of the professional theatre 

Certain features are, however, generally common to most dead 
front dimmer boards, e g. grouping of the dimmers in the lower 
half and circuit switches on panels above the dimmers. The fuse 
panels are often mounted at the top of the board but are sometimes 
fixed at die side or back of the framework. 

Two, three, or four dimmer tiers may be mounted abov'e each 
other, but four is considered the maximum, or the board becomes 
too high for convenient operauon of the orcuit switches above. 
Each horizontal row of dimmers, howler, may be divided into 
sections, each with its own master hand-wheel, ^ch bank of dim- 
mers may be provided with a separate slow motion worm drii'c, 
but this should be so arranged that the vvorm-vvbcel can be quickly 
disengaged and the master sliafiing operated by its own hand-wheei 
so that quick group action is possible. 

A convenient lay-out lor a large dimmer s^^i^chboa^d is to 
arrange the dimmers in four tiers, one above the other, and to 
divide each tier into two separate halves with master and slow 
motion liand-wheels in the centre of the board. In this way eight 
banks of dimmers arc accommodated, each with its own drive, and 
BtssKrcoBCferlcsn btr issttsoKcd m li'hta a 

master hand-wheel is available to rotate one or more of the master 
dimmer shafu in the same dtrectioo, so that any desired number of 
dimmers can be raised or Iov^ ered together, then the master drive is 
knoviTi as “Grand Master Control” When, hovsever, the grand 
master gear is arranged so that any master dimmer shaft can be 
connected to rotate in the same or opposite direction as other 
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shafts, so Uiat some dimmer banks can be raised while others are 
lowered, the mechanism is known as “Grand ^^astcr Gross Control.” 



Fic. 47 Bm3. Vie'' or Dead Fhont Type DooitJi S\»ttch8<ia«d 
Showinc MoirsTiNa or Odueri 

Grand master cross control is a \er>' useful feature, especially on 
large dimmer s^satebboards, and the mechanism should be con- 
structed so tliat any shaft can be engaged or disengaged quickly. 
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Tire smooth «or}Jng of the board is abo facih’tated if tiic dimmer 
operating handles arc fitted svitli self-releasing clutches. 

Typical dead front t>-pc dimmer s\%-itchbbards areshou-n in Figs.46 
and 47, and one u-ith grand master cross control is shown in Fig. 48. 

Care should be taken that quick access can be obtained to the 
dimmers, etc., and uhen space does not permh of passage room at 
tlic back of the board, this should be constructed so that access to 
all pans can be obtained from the front alone, and any desired 
dimmer or other piece of equipment ssithdrawn without undue 
difficulty. A dead front dimmer switchboard in %\hich access to 
all parts is obtained from the front Is shoskm in Fig. 46. 

The circuit switches should also be grouped in much the same 
\%ay as the dimmer banks, and preferably each row provided with 
its osNU master suitch in addition to the grand master black-out 
snitch. These master snitches are usually knoivn as colour masters 
and are controlled by the grand master switch. 

It is ver>’ desirable to have “ two-way and o/T” type circuit 
snitches (nith double the normal number of colour master and grand 
master snitches) so that any number of snitches in a row may be 
snitched on and off by the appropriate colour master. Other 
smiches in the same ron are not then affected because they are 
snitched in the opposite direction and governed by the other 
colour master snitch for that rov\ This arrangement of snitches 
enables black-out of a number of lighting circuits to take place 
nhile other circuits are unaffected, as might be required when the 
“ heroine ” appears to snitch off the room lights, but the electric 
fire in the fire-place, a reading lamp, or moonbeams tlirough the 
nindow, must remain. 

It IS quite usual for contactor snitches operated by push button 
or control s^ritches to be utilized for the colour master and grand 
master snitches. Heavy loads then can be instantly handled nith 
ease, and by mounting the contactors away from the sniichboard, 
their operating noise can be kept from the stage. 

Valuable space can often be saved by utilizing contactor switches 
for all the load circuits and mounting these away from the control 
banks of small siritclies, nhich only have to }« large enough to 
cany the small current required by the contactor coils. 

PRE-SET DIMMER SWITCHBOARDS 

Intricate lighting plots are often arranged for modern stage pro* 
duciions, and it may be necessary to change almost instantaneously 
from one arrangement of the dimmers and switches to another. 
Sometimes difficulty is e.rpericnced in effecting ibe necessary 
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lighting changes at the required speed on a standard dead front 
type dimmer sNsitchboard, hut, by arranpng the control equipment 
so that lighting comlwnations can be pre*?et in advance, this 
drawback can be overcome. 

Pre-set boards vary considerably in design and arrangement, but 
one well known is the “ Major” Ten-Scene Pre-Set Switchboard, 
>vhich provides for the prc-selection at rehearsals of the lighting for 
ten scenes in advance. Each switchway is provided wiili a t\vo-s\'ay 
rehearsal switch, a ten-scene switch, and a pilot unit. The pilot 
unit indicates \\’hether the circuit js alive. Tlie rehearsal switch is 
two-way and off pattern, one position pving complete control of the 
circuit for rehearsals or small changes, the other transferring the 
control to the scene switches. The switches are numbered one to 
ten, and by closing those that are required for a particular scene 
it is possible to control all the circuits for that scene on a scene 
master switch. Another feature of this board is that the scene 
master switch can be duplicated to provide complete control of 
the stvitchboard from a remote position. The dimming controls 
are of an orthodox pattern, tvith colour and scene masters. The 
system ensures instant changes oflighiing elTecis by the operation of 
a single switch, giving a dependable one-man control. fSee Fig.. 49.) 

Another type of pre-set switchboard is to be seen at the Empire 
Theatre, Leicester Square, London, where there was installed in 
1928 a pre-selective switchboard capable of setting two pre-selected 
scenes w'jth an independent control. (See Fig. 50.) All the dimmers 
are mounted at the back of the switchboard and there are separate 
comparfments for fuses and contactors, ft is also possible For this 
switchboard to be controlled from the centre of the stage or from any 
position in tlic auditorium by means of a trailing lead connected 
through a special multi-colour plug, which can be fitted into the 
switchboard. 

Pre-set control equipment is often of the remote control type; 
in fact, most remote control dimmer switchboards are capable of 
some degree of pre-setting, as will be seen from the following pages. 
Electronic reactor dimmer equipment is usually arranged to pro\nde 
pre-setting facilities. The Delicolor control system described later 
in this chapter, while not a remote control apparatus in the usual 
sense, also provides important pre-setting facilities. 

REMOTE CONTROL DIMMER SWITCHBOARDS 

Cases sometimes arise when the most suitable position for the 
switchboard operator is not convenient for housing the whole of 
the control apparatus, and in these cases remote control equipment 
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can be employed.* One method is to mount the switch and fuse 
panels, together wltli the dimmer operating handles, in the required 
position, but to fix the actual dimmer resistance in some other part 
of the building, and to operate _,thcsc by means of tracker tnre 
cables or some other convenient form of link mechanism. Fre- 
quently, however, remote control is obtaincd'by means of electri- 
cally operated dimmers and in this case a large dimmer installation 
can be controlled from a small and compact control panel. Further- 
more, arrangement for group action and pre-setting for both 
switches and dimmers can be provided without much increase in 
the size of the control panel. (See Fig. 51.) 

Considerable ingenuity has been showTi in the design of remote 
control systems and there arc many diflerent types of apparatus 
in existence, ranging from a control panel, taking the form of a con- 
sole very similar to that ofa cinema organ, to a portable control desk. 

Covent Garden Opera House, London, has an installation of 
electrically operated dimmers, controlled from a remote position; 
and at the Palladium Theatre, London, part of liie stage lighting 
is operated from control equipment located in the auditorium. 

AUTO-SELECTIVE CONTROL SYSTEM 

Almost all remote control sjstcms, in common with most stage 
dimmer switchboards, leave the lighting director or operator with 
the entire responsibility for the mixing of various lighting circuits 
to obtain different tints and cflects. 

One exception is the Auto-Scicclivc Control System, which 
utilizes electrically operated dimmers, remotely controlled from 
special control dials, Lach control dial bears the names of a 
number of colour hues and, when the selecting handle is moved 
to the desired colour, the dimmers electrically move to prcvletcr- 
mined positions, to give a mixture of light that will reproduce the 
desired hue from the primary colours employed. (See page 3.) 

Tlie lighting .ipparatus emplo>cd with the Auto-Sclectivc 
Sj-siem is of either the three- or four-colour t)pc, and the control 
apparatus is arranged so ib.at there is one control di.il ibr each 
important set of multi-colour equipment. Tlius, seven di.als may 
be provided to control, s.iy, the IbotUghts. several Ixittens, and 
portable multi-colour wing equipment. 

Remote control apparatus frequently operates on a low voltage 
sptem, vshich requires only multi-core telephone cable for con- 
nection l>rtwrcn the dimmers and ihe control p.incl, 'Die Auto- 
Selective System, for cx.unple, utilizes a low \o 1 t.sgc supply, ami 11 
particularly suitable for cinema stages, l>ecaavc dii.it control of the 
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’ DELICOLOR CONTROL SYSTEM 

Another type of control equipment U the patented apparatus 
knot\n as the Delicolor Controller. This apparatus provides all 
the ordinary control facilities of a dead front dimmer switchboard, 
and in addition enables the lighting to merge at any desired speed 
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to a colour corresponding to an) one of Oie genera) range of standard 
gelatine hues The lighting changes can lake place instantaneously 
or at the desired speed and the final colour can be adjusted at nil! 

suit vniiwiduai tastes. 

Each Del/color Control unit incorporates a dial I>e3ring the 
names of approximately fifty colour mixtures, which include the 
standard range of stage gelatine hues, togctiier MJth a number of 
important colours not yet available in the geLninc range. 

A single Dehcolor Unit a ghotinin Fig. 53. To cause the lighting 
to ch.inge, the operator h.is simply to move the pointer to the dial 
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position marked \vith the desired colour^ whereupon movement of 
the master change lever at the side of the unit will cause the dimmers 
to move to picdetcrmined positions, giving the required colour 
mixtuie from lighting circuits controlled by the apparatus. The 



colours can be selected in any order and any particular hue can be 
reduced or brightened in intensity or dimmed right out. Thus, an 
operator can cause, for example, the footlights to change from 
Red No. 6 to Deep Amber No. 33, then to Peacock No. 15, to 
Lavender No. 3G, and so on, simply by moving the control pointer 
and operating the master change lexer. 

The Dclicolor CkintroUcr is arranged for use with four-colour 
lighting equipment with circuits arranged to gixe white, red, green, 
and blue light of the required hues, and the use of these circuits, 
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either singly or together in diflcfent proportions, enables almost 
any knovlTi colour of light to be obtained. Thus, mixtures of 
t»hlie, rcfl, and bine lighting in eertain proportions t»ill pro* 
vide illumination corresponding to the gelatine filten knoM-n as 
Lavender No. 3C. 

Any colour mixture obtained from the pre-set dimmer positions 
can easily be varied afienvards by the operator, because the indepen- 
dent dimmer operating handles mwe tsith tlic dimmers nhen the 
change h.mdle is manipulated; the strengths of the \-arious circuits 
contributing to a colour lighting mixture are thus indicated and It 
is easy lor llic individual dimmers to be moved a little afterwards 
to adjust the tint 

At lighting rehearsals, the producer can nominate any colour of 
light he desires, simply by naming the standard gelatine colour, 
and he can quick!) try out a number of different hues before select- 
ing the one most suited to his purpose. F urthermore, he can improve 
easily on the standard gebtinc range and write down lighting 
instructions that can be followed quickly by evrn an unskilled 
operator. Thus, if Straw No. 3 is not exactly the hue he wiauld like, 
he can dial thb colour on the Delicolor Controller and afterwards 
modify the mixture just as he wishes. This s>stem opens up impor- 
tant new fields for the use of lighting in theatre work, and is likely 
to have a vrry far-reachiiig effeci on production technique. 

This control s>'3(em has the additional advantage that if at any 
time the lighting circuits are used for some other »vork than colour 
mixing, the dimmers are still av:atlable for ordinary individual 
operation bj- means of their standard operating handles. Delicolor 
Control units are suitable for going on tour and can be used with 
any normal t)-pc of electricity supply or voltage vsithout diffictilt}*. 
This means that a production utilizing this 5>'Stem is not confined 
to any particular theatre, but can goon tour as desired. Permanent 
imtaUaiionSjembodj-inga numberof control units,arcoften provided 
with grand master control mechanism and other means for indivi- 
dually and collectively operating the DcUcolor units and the 
individual dimmer handles (Fig. 54). A numE>er of ordinary switch 
and dimmer circuits are often included in the switchboard for the 
control of single lighting cuemts. 

OTHER SPECfAt. SYSTEMS 

Stage lighting control apparatus is, bj its very nature, a subject 
that allows considerable scope for ingenuit>\ The control systems 
just described by no means represent a complete list, but they are 
some of the best known ones at pr e sent in use in Great Britain. 



CHAPTER 6 

STAGE LAY-OUT AND DESIGN 

L ighting is an integral part of stage presentation, and it is 
J very difficult to divorce it from the factors of stage design, 
construction, and machinery. The stage lighting should always be 
considered before a stage is constructed or altered; failure to do 
this may result in serious errors that are aftertvards difficult to 
eliminate. 


FOOTLIGHT PROJECTION 

\Vhen calculating stage sight lines it is important to remember 
that the footlights must project some inches above the level of the 
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stage floor, and this projection should be determined before all the 
details affecting stage sight lines arc finally settled. The construc- 
tion of on auditorium or stage has sometimes proceeded too far for 
alteration before it b realized that the projection of the footlights 
abo\e stage-floor level will obstruct vision from many ro^v•s of scats. 

Fooilight trouglis usually project some 3 in. to 4V in. above the 
stage-floor level with a minimum of about 3 in. when the stage-floor 
is raked. It is usual to mount the fooilight some 12 in. to 18 in. 
atvay from the effective edge of the stage floor, as shoTvn in Fig. 55. 
No amount of ingenuity ssill enable a footlight to light the feel of 
artists sshen all the lighting apparatus is below the floor level. 
Sometimes a stage is constructed so that the footlight can be made 
to disappear, when desired, bclovs’ floor Icn-cI; as shown in Chapter 
4, there are many methotls of accomplishing this, but when in use, 
the footlights must project a few inches above the floor level. 

Bg 




Technique of Stage Lighting 


APRON STAGES 

Whenever a stage platform projects beyond the proscenium 
opening, care should be taken that there arc adequate means of 
lighting people on this apron, otherwise its effectiveness will be 
largely nullified. It is impossible to light people frontally on an' 
apron stage from lighting equipment acwnimodated behind tlie 
pioscenium opening. Footlights will accomplish this purpose to 
some extent, but do not always ^ve the dramatic effects required, 
and it is usual, therefore, to accommodate a number of spotlights or 
other suitable lighting apparatus at various points in the auditorium. 

Spotlights mounted in or above the auditorium ceiling should be 
positioned to throw their light on the stage floor at an angle of 
not less than 20® to the vertical. Also, it is better to throw the 
light at an angle from either side rather than frontally, as would 
be the case if the spotlights were mounted near the centre of the 
hall. Excellent lighting results on an apron stage can often he 
obtained by positioning spotlights on or in the side walls of the 
auditorium, so that they throw light down at an oblique angle on 
to the stage. Tlie actual height depends upon the width of the 
stage, but if the light is thrown dovi-n at the correct angle, the 
artists will be well covered and the light beams ^vill not spill to any 
extent upon undesired areas. 

Any attempt to light people on an apron stage from spotlights 
throwing horizontal or nearly horizontal beams of light will be 
marred by shadotvs and light spillage on 10 the background. If 
floodlights arc employed instead of spotlights m any part of the 
hall, care should be taken to position and mask them so that the 
light is confined to the stage and does not illuminate adjacent areas 
of the auditorium 

WING SPACE 

Adequate stage space at cither side of the acting area is essential : 
without this wing space it is difficult to run stage shows without 
encountering many unnecessary troubles. It is surprising that 
so many private and even professional theatres are constructed 
without adequate wing space, especially when it is rcalired that in 
addition to the accominodaljon of stage properties, etc,, room 
must be provided for the stage staff and artbts going on and off 
the set. 

It is held, often, that the total wing space on a stage should be 
equal approximately to two>ihirds of the width of the proscenium 
opening, except in the case of small stages, when it may be necessary 
to have a larger ratio. This means that a stage with a proscenium 
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opening of 32 ft. should have total wing space of 22 ft., i.e. perhaps 
12 ft. at one side and to ft. at the other side of the stage. Many' 
experts hold that this amount of space is not sufficient and that in 
professional theatres the space should be at least 16 ft. at each side. 

The ideal arrangement t\*ould be to have wing space that is a 
little more than the width of the proscenium opening at each side of 
the stage. In other tvords, 36 ft. at each side of a proscenium 
opening of, say, 33 ft. Space would then be available to move box 
sets or tvide scenic pieces sideways into the ings as required. 

When planning a stage for which very little space is available, 
care should be taken to see that the uing space is capable of 
accommodating some or all of the following — 

t . Part of the side flats comprising the scene. 

2. IVinding gear for proscenium or other curtains. 

3. Stage dimmer switchboard. 

4. Stage Manager’s c.'ill-board and desk. 

5. Lighting spots and floods. 

6. Properties olT stage. 

7. Scenic flats, etc., not in use. 

8. Fly Gallery’ (when stage has a grid). 

9. Space to operate wall cleats, etc. 

10. A piano. 

n. Gear, balance-weight, and air buffer for fireproof curtains. 

Space must be available, also, for the Stage Manager and his 
staff, the prompter, and artists leaving as well as those ready to go 
on to the stage. In the case of a musical or dancing show’, there 
may be quite a number of people grouped m the wings, and, 
besides adequate space, care must be taken that the stage entrances 
are lai^c enough for the purpose. 

BACK STAGE 

Some theatres arc fortunate enough to ha\e a depth of stage 
much greater than is likely to be us^ for sets, and this space can 
then be usefully employed for the stacking of scenic flats and 
properties. Some stages arc provided with a scene painting dock 
at the back. When stage depth is restricted, ho^^•evcr, care must be 
taken to sec that there is room for people and c\en properties to 
p.m between the scenic background and the st.age wall. Although 
this may appear obvious, there arc, nevertheless, a number of 
private theatres in which (here is no direct access from one stage 
side to the other, and artists haw to Ibllovv dcNaous routes under the 
stage and even go out into the open when changing sides. This 
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dinicuhy’ oftcfi arises when the back svaJi of tiic stage « plastered 
and used as a white background for lighting cfTccts. When this is 
done there must be a passage-sray behind this wall directly joining 
the stage sides; altcrnalisely, the rear svalJ mjisl not be used for 
this purpose, but a dummy W’all constructed in its place, at least 3 ft. 
in front of ft. Incidentally, If there is any likelihood oftlie rear stage 
wall being used as a lighting background, care should be taken not 
to set any doonvays in it that brt.ik the white surface or are diflicuh 
to mask from the audience. 

ttEADROOM 

In order to fly scenic cloths, etc., intact, it is necessary for the 
height of a stage grid to be approximately aj limes the height of 
the e/rcctis-e proscenium opening. Tlic grid itself, if possible, 
should be 6 ft. below the actual ceiling of the stage, unth a minimum 
of 4 ft. The total height of a stage srilh a proscenium 24 ft. high 
would therefore be 6: ft., made up of 54 ft. to the underneath of 
the grid; l ft. for the grid thickness, and 6 ft. headroom abose to 
(he ceiling. ItTien the grid can be so positioned, no dilHculties need 
be experienced over the suspension of overhead lighting equipment 
or flying of scenic cloilis, etc. 

Most professional theatres have adequate headroom, but there 
are many concert halls and private stages in the country where this 
space is not available, and consequently there are no iacilities for 
flying the scenery. Scenic canvases, however, can be flots-n if space 
a little more than half the height again of the cfTcctlve proscenium 
opening is available, by the expedient of pulling both top and bot- 
tom of the canvas up to the grid, so that it is doubled and occupies 
only half its normal height. Thb procedure, of course, is not 
possible when the scenery is of a rigid nature. 

Stages are frequently constructed without sufficient headroom 
even for the susperuion of masking borders, lighting battens, etc. 
^Vhen the height of a stage is definitely hmited, care must be taken 
to see that adequate space is available for these essential features. 
Masking borders must be deep enough to conceal lighting battens. 

If these arc to be raised and lowered for cleaning, lamp reneivals, 
etc., the over-all depth required wdl allow for lighting batten plus 
suspension barrel plus depth of suspension pulleys, maldng a total 
of, say, 2 ft. 6 in. The masking border will then have a depth of at 
least 3 ft. 3 in., to bring it 9 in. belovv the battens. 

The number of top masking borders depends upon their depth, 
and if the stage ceiling is very low a greater number of borders may 
be necessary. These borders in turn restrict the illumination given 
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by the lighting battens and, through cutting their angle of light, 
may necessitate more battens than otherwise would be needed for 
the stage. 

FIRE SAFETY CURTAIN 

Home Office Regulations stipulate that “ in premises seating 
over 500 persons in tvhich scenery is employed (unless they are so 
used occasionally and exceptionally only and not- more than t^velve 



da^-s in any one year), the proscenium shall be fitted with a fire 
curtain. . . 

A fire curtain usually consists of a steel framework with asb^tos 
sheeting on the front and steel plates at the back, and has a ^veight 
of some tons. The curtain slides in vertical runners and is counter- 
balanced. It may be operated by hand, by electrically driven gear, 
or by hydraulic means. 

The curtain is arranged to drop very quickly when released, so 
for the l.ist two feet of the drop, air or oil buffers have to be provided 
that will slow doivn its speed and cause the curtain gently to touch 
the floor. The controls must be arranged so that the curtain can 
immediately be released fiom the stage manager’s comer and also 
from some position near the stage exit door. Sometimes an additional 
control is provided in the auditorium. 

It b usual near the top of the curtain to fit a drencher pipe 
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connected (o tlie nearest water main, w hich can be turned on in the 
case of fire, thus keeping the curtain uet and preventing over- 
heating or leakage of smoke. The drencher controls arc hand- 
‘ operated and, among other positions, arc fived adjacent to the fire 
cxirtain release handle. The drencher pipe b provided snth sprinkler 
heads and the water pressure is raised by a booster pump, which 
comes into operation immediately the handle is released. 

The safety curtain occupies the first 9 in. to 12 in. of space behind 
the proscenium opening. The proscenium curtains take up further 
space, so it is probablv 2 ft. 6 in. to 3 ft. from the proscenium to the 
centre of the first lighting batten. 

OVERHEAD SUSPENSION EQUIPMENT 

Counters', eighting mechanism is now replacing the old system of 
hand-operated hauling ropes; by its means heav>’ scenery or 
lighting equipment can be pulled smoothly and quickly into the 
flys with very little effort. Tlirec, four, or five lines are taken from 
a suspension barrel (to W'hlch is attached the scene or load), over 
grid puUej's and main head wheels, and made fast to a balance- 
weight, which m turn is connected to an endless rope passing over 
pulleys near the floor and ceiling of the stage. By pulling this 
endless rope, the weight and therefore the suspension barrel (to 
\vhich is attached the load) are pulled up and down 

The coumerweightmg framessotk and mechanism generally 
cover one of the side lialk of the stage and project some 2 ft. from 
the SN’alL The balance-wright comprises a framework in which are 
stacked a number of removable cast-iron ^\cights, so that the total 
weight can be varied quickly, to balance difiercnt loads. These 
loose w eights are usually 56 lb each and there arc also half loads of 
28 lb. These weights are piled on to the balance-w eight framework 
from a loading platform fixed near the top of the main frame'' ork. 

It is not always convenient for the countenveighting framework 
lo co'-er the ivhole side wall of a stage, especjalJy 'vJirn there are 
essential doors in the wall. To avoid blocking doorways and 10 give 
more floor space, the counienvcigliting mechanism can be designed 
on a double purchase principle, whereby the scenic barrel moves 
2 ft. for every foot movement of the bakmcc-w eight. Tlic countcr- 
w eighting framew orfc then can stop short of the stage floor by some 
12 ft. or more, leaving adequate space underneath for scenic flats, 
etc., to be propped against the wall. Tlic spacing of countcr- 
vveighted lines varies with dilTerent instalktiions, but they can lie 
brought together :i$ close as 8 in. centres, so that forty-tw'O sets of 
lines can be accommodated in a stage depth of 28 ft. E.acli set of 
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ct)untm\Ti{;hi«l Unrt cnn usually lake a load up to in cut. hut 
l.irj:cT lo.nds c.an Ik- handlrtl by spcci.ally constructed sets. 

A lot of pcrin.ancm st.ai’c liqliiing equipment is suspended 
hrtuern the scenic Isorden in the form of m.npa2ine battens and 
sptji liauens and. ulini not on countensri^bt lines, is suspended 
Ik-si on separate sets of winch lines ssorled from hand winches with 
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a considerable cxlenl, but the cydorama continues to be 

applied lo them, so that the word has come to imply a white back- 
ground suitable for JighcingcfTccis, whether flat or cur\-ed. Actuafly, 
the word “panorama” would l>c more appropriate in the case of 
flat backgrounds. 

One cur\-cd t j-pe of c) ctorama comprises a cloth suspended from a 
cun.’cd runway; this can be taken away on a vertical roller, which 
runs along the track, rex'olvlng at the same time, thus winding up 
the cloth until it is all neatly carried on to the roller. This is neces- 
sary when the curvature of the cyclorama is of such a shape as to 
embrace a large portion of the stage, because when the doth is not 
in use the stage vrings have to be masked in a dilTcrcnt manner. 
Portable c^cloramas of this type demand considerable skill in the 
cutting and making of the doth itself, because it is important that 
it hangs without creases or folds, otherwise the illusion of depth 
when used for sky elTccts, etc., is spoiled. 

Cycloramas axe often permanently erected in the stage and then 
they cither have a shallow cur^'e or are quite flat. Sometimes the 
structure is provided with a white plaster surface or it may take the 
form of a cloth stretched in a frame. One advantage of the flat 
of cyclorama background is that it can be flown when the necessary 
stage height is available. At the Shakespeare Memorial Theatre, 
Strat/brd-on-Avon, the plaster cyclorama is suspended from a 
carriage moting in runners and can be moved from back to front 
of the stage, as required. 

ROLLING AND REVOLVING ST.ACES 

The floor of a stage is frequently constructed to include areas 
that arc made to revolve or slide on rollers or to include actual lifts 
that rise from belon Boor lev’cl to levels higher than that of the 
stage floor 

Revolving type stages are now often used and arc very useful for 
providing quick changes of scene of the box type or for scenes that 
employ three-dimensional set pieces. The size and the method of 
operation vary considerably with each installation Sometimes 
bfts are built into a revolving stage so that rostrums of different 
heights can be arranged at will, or scenic set pieces made to appear 
or disappear in view of the audience, while the stage is either 
stationary or revolving. 

A revolving stage can be fitted up on a standard stage as a 
temporary feature and it is not necessary to make structural altera- 
tions. These temporary revoKes arc hand-operated and can be 
constructed to go out with touring shows. The provision of a 
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temporaiA' revolving stage means that the height of the stage acting 
area is raises! a little, but in most theatres tliis additional height 
can be accommodated snthout difliculty. Pcnnaticnt iastallations 
can be of a more elaborate nature, of course, as, for example, at 
the London Colbeum, where the stage is provided with three 
separate revolving areas, l.e. Centre, Middle, and Outer, which 
can either move as one unit or operate independently and at 
diiTcrent speeds in the same or difTcrent directions. 
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Some stages are fitted with a rolling platform, which moves 
from front to back or from side to side of the stage area. Sometimes 
the rolling stage incorporates a rc\'olving stage. 

An interesting arrangement is to provide a stage with two rolling 
platforms that slide into the wings, one on either side, so that 
either they can meet in the middle or alternatively one of these 
platforms can fit into the full opening while the other roller stage 
remains in the wings. The roller stage in the wings can be fitted 
up with scener)’ while the other stage is in use in view of the audi- 
ence. Actors can be seen to walk from one building or scene into 
another in view of the audience, if the platforms slide the sets from 
one side to another. 

LIGHTING BRIDGES 

From a lighting point of view, it is very convenient to have an 
overhead lighting bridge immediately behind the proscenium 
opening, so that spotlights and floodlights can be mounted and 
manipulated as desired. Unfortunately, the space required for a 
lighting bridge is often not a\’ailable, because it is filled by many 
' sets of lines essential for the running of the shosv. Certain theatres, 
hoivcver, are able to concede the space. A lighting bridge is parti- 
cularly valuable when the stage is fitted %vith a cyclorama back- 
ground, because special eficcts equipment to provide cloud effects, 
etc., can be located on it to great advantage. 
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It is sometiraes possible to construct a theatre so that a lighting 
bridge is provided over the actual proscenium, but set baci lotvards 
the auditorium. No space is then taken up at the back of the 
proscenium arch and furthennore the spotlights, etc., are better 
positioned to thro^v their light at an effective angle. The stage 
stvitchboard is sometimes positioned over the proscenium arch so 
that the operator has a full view of the stage action. 

STAGE TERMS 

^^ost professionals develop a language of their own and the 
theatre is no e.xception. It has, in fact, a s’cry tride and colourful 
technical vocabulary. Some of the words in common use connected 
\vith stage lighting apparatus are set out below — 

Act Drop. A front stage curtain which is raised and lowered. 

Actino .Area Lanter-v A type of overhead floodlight or spotlight that 
concentrates light upon the acting area of the stage. 

Apron Stage. That portion of the suge that projects into the auditorium 
beyond the proscenium arch. 

Baecony Front Spotuckt. A spotlight mounted on the front of the 
balcony 

Batten (Liokting). A lighting trough for oterhead suspension. 

Bav. W ing space between two adjacent pieces of scener>\ 

Beasi Anole The angle that contains the useful light Irom a spotlight, etc. 
BLACkuOHT. Ultra-violet light. 

Boomerang A vertical rod or situcture usuall> canning lighting equip- 
ment 

Border An ov'crhead masking curtain or scenic strip 
Border Lights. Overhead lighting battens. 

Brace. A wooden or metal stay for propping up scener>’, etc. (Sre aita 
French Brace.] 

Brail Lines A rope used to pull into position something already suspended. 
Bridge Spot A spotlight mounted on a lighting bridge. 

Centre Llne. The centre cope of a set of 3 ropes 

Circle Front Spot. A spMlighi mounted on the front of the auditorium 
circle. 

CouNTERWEicimvo RaijingandJo«mngequipmeni in which thewrighi 
of the load is offset by a counterbalance. 

CvE Board. A control panel from which the Stage Manager gives most 
of hts cues. 

Cut Cloths. A suspended canvas scene, cut to a certain shape. 

CvcLORAMA. A white stage backgrourul usually curved on plan, especially 
used for lighting effects. 

Dtp Plcc. Lighting plug let into the stage floor. 

Downstage. Front pan of siaec. 

Drencher Pipe. A pipe which m parallel with the lop of the fire cunain 
and which floods it wiib wairr m an emergency. 
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Errfcn 1 -antern. A jpoili^ht for use s»hh optical effects attachments. 

E^'TRA^CE. A space throutjh which artists Rain access to the actual staRc. 

I'lur Curtain. An asbcstc«s coverrti framework or curtain that isolates the 
stage from tlie auditorium in the ease o( fire. 

Vijvis. Iheces of scenery’ for masking in the stage sides. 

ruo.ATS. Stage footlights. 

Turon Bar. An overhead barrel carr>'inR a number of floodlights. 

FlyGaujry. ’nte position from which stage scenes arc raised and lowered. 

Fly Rail. Tlic wooden beam at the etige of the fly gallery to which 
saspension lines arc deadetl off. 

Fi.%s. 'ilic upper portion of the stage into which sccncr)' is pullesl when 
not In use on the stage. 

Focus LwTtRN. Spotlight. 

FooTUmrr ^S■FLl_ Tiic space In which a fooillght Is frscti. 

Fore Staop. The projection of a stage platform beyond the proscenium 
arch. 

FREsai Bracf. a triangular shaped brace attached to the flat which folds 
back against the flat w-hen being moved and stands at right angles 
when set. It is often used for door-pieces etc , which need to be held 
firmly. 

Front-of-housc Scot. A spotlight on the auditorium side of the pro- 
scenium arch. 

FusifitE 1 j.sk. a connection dial melts at a high temperature, thus caiuiiig 
a skylight to open and create an outward draught on the stage in the 
cose of fire 

Grid. The top stage framework from which all equipment is suspcndetl. 

Groundrow (UaiiTiNC) A portable lighting trough 

Groundrow (Scenic). A losv piece of scenery standing on the stage floor. 

Hamolinc. A lifting rope operated by hand and not counterweighted. 

Horizon Flood. A flooditghi for the illumination of panoramas and 
cycloramas. 

Horn Tosvers. A movable framework carrying loudspeaker units. 

Hot Spot. A bright spot in an area of uneven illumination. 

House Tabs. The proscenium curtains. 

Iris Diaphragm. Spotlight attachment that controls the diameter of the 
front aperture. 

Leo Curtain. A curtain used for masking the side of a stage. 

LtGimNQ Bridge. A bridge over the actu^ area on tvhich spotlights can 
be mounted or suspended. 

Limes. Arc spotlights used for spotting of individual artists. 

Long Line. In a set of 3 or 4 ropes, the tope that is suspended farthest 
from the fly gallery.. 

Opposite Prompt (O.P, Side). Usually the right-hand side of the stage 
when faang the audience. 

Pelmct. a curtain or decorative piece which reduces the efTectivc height 
of a proscenium opening. 
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Perch PtATPORii. A raised plaifonn at the side of the stage and adjacent 
to the proscenium opening. 

I^RCii Spot. A spotlight mounted on a perch platform. 

Pilot Lioirr. Working light in a stage batten (or dse^vherc). 

Pj.vpolvt. a spot beam narrowed to gis'e a very small circle of light. 

Prompt (P. Side). Usually the leR-tund side of the stage when facing the 
audience. 

Props. Stage properties. 

Proscenium Arch. The edge of the actual stage opening abo% e the floor. 

PROSCE.*^tnf Strip. A vertreat lighting trough mounted behind the ptos- 
cemum arch. 

Proscenium Tabs. Front stage curtains. 

Rake. The slope of a stage floor from back to front. 

Revolves. A revolving stage pblform. 

Rostruu. a \sooden platform mounted on the stage. 

Runners An overhead curtain track. 

Sand Bag. A bag carrying about la lb. of sand used lor sveighting hand 
lines, etc. 

Scenic Cloth. A painted cam-as scene. 

ScROf. A coarse net cloth, parity transparent when lighted from the back. 

Short Line. In a set of 3 or 4 ropes, the rope that is suspended nearest 
to the fly gallery. 

Sky Border Canvas borders used for overhead masking purposes. 

Sky Cloth. A canvas background tuualiy painted blue. 

SpotBar. An overhead barrel carrymga number of spotlights. 

Spot Line. A rope temporarily drop^ from the stage grid for lifting 
purposes. 

Stage Screw- A screw with a handle, so that it can be fl.xed without any 
tools. 

Tormentor. A side flat Or curiam adjacent to the proscenium arti. 

Towers. Portable wooden or metal frameworks for use in the wings, on 
which lighting equipment is mounted for use in the wings. 

Trailer Curtains. Background curtmns which open and close on a 
horizontal curiam tra^ 

Traps. Hinged covers in the stage floor, giving access to dip plugs, etc. 

Trick Line. A rope used with temporary block for lifting or swinging 
purposes. 

Tripe. Trailing electric cables from overhead equipment. 

Up Stage. Back part of the stage 

Weight Portable cast>iron weight Ibr holding down braces, etc. 

vYlvos. Side space oi'a stage. 
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CHAPTER 7 

PLANNING THE STAGE LIGHTING FOR 
PROFESSIONAL, PRIVATE, AND 
CINEMA STAGES 

T he ^^•ord “ stage " has a vcr>’ broad meaning. M.my simple 
platforms arc dignified by thb title; cinemas in no way 
equipped for vaudeville use the same svorU to describe their pro- 
scenium platforms; \Nhile public halls, schools, and welfare centres 
employ the word " stage ” in equal status uath the modem pro- 
fessional theatre, 

TYPES OK STAGER 

Stages may be divided into many groups, as, for example, the 
following — 

Professional Theatres. 

Variety or Vaudeville Tlteatres 
Repertory Theatres 
Private Theatres. 

Cini-Vnriety Tlieatres 
Cinemas. 

Municipal and Public Halls. 

College attd School Stages. 

Temporary- set-up Arrangements and Outdoor Theatres. 

It is convenient, however, to divide them into sLx main groups, 
and it is proposed to consider stage lighting und 
headings — 

Professional Theatres 

Variety or Vaudeville Theatres, • 

Repertory Theatres. 

Concert and Public Halb. 

Private Theatres. 

Cinema Stages. 

PROFESSIONAL THEATRES 

Shows presented in London theatres are expected to run for a 
• much longer period in the same theatre than Avould be the case in 
provincial cities. The stages, therefore, can be fitted up in a fairly 
elaborate tvay for each production, as the apparatus is not to be 
transported week byueek, and the installation costs can be spread 
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over a period. Funhennore, many of the London theatres are 
controlled by people ^\ho sddom put on any shon-s themsches. 
Therefore, a London theatre is usually fitted ith only a moderate 
amount of permanent lighting equipment, but is provided uith 
a greater number of stage plugs to ivhich additional equipment 
can be connected. The extra equipment required for each sho^'■ 
is usually obtained on a hire basis. 



Fic 5g Diagram Showing Some or tiif Stage LiRitiTso 
E^iPMCrr L'nijzto Cv a R«int Lovoos Wett E-ho Rtwe 


The proMneial theatre U normally dealing widi touring shou-s 
which arc limited m the amount of tigheing apparatus with svhich 
they can travel, and some of the provincial stages arc fined up 
A cry completely. 

Almost all first-class theatre stages in Great Bntain are provided 
with magazine comp.irJment footlights and battens for general 
illumination. Tlic overhead battens are usually suspended at G ft. 
centres, so tliat between four and six of them arc us^ on a normal . 
stage. y>f.-tg3zine cofnp.trfmcnt proscenium strips are usualJy 
mounted in a vertical position at either side of the stage opening. 
The equipment is arranged for cither llirw- or fuur-colour lighting, 
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and often the footlights (and sometimes tijc battens) arc subdivided 
so tlxat the middle and end sections can be used independently. 
Lamps of 150 ^vatts are usually employed at 7 in. or 8 in. centres in 
the battens, lamps of 100 or 150 watts in the footlights. 

Most sho^\•s to-day require at least one overhead spot batten, and 
in many theatres this is part of the permanent equipment. ^Vhen a 
spot batten is pcnnanently installed, it is usually close to No. i 
magazine batten and is often fitted uath twelve spotlights for use 
with looo-watt lamps. Many modem productions require two, 
three, or even more overhead spot (or flood) battens and acting 
area lanterns are used to a considerable extent on No. 2 and 
subsequent battens. A flood batten is often used also to illuminate 
the (full stage) backcloth. 

Many theatres in the leading cities arc provided with a number of 
balcony front spotlights; these are often fitted with electrically 
operated colour filters, controlled from the stage. Front-of-house 
arc spotlights also are available for the lighting from positions in 
the auditorium of the Individual artists. 

Every theatre is provided with a number of portable floodlights, 
and tliese are usually of the looo-watt type, arranged cither as 
single or multiple units for connection to stage dip-plugs. Some 
lOQO-watt type portable spotlights abo are available. Perch spot* 
lights are part of the normal installation and sometimes a number of 
projector lamp spotlights are mounted on each perch platform. 
As a rule, any further portable equipment is obtained for each 
production on a hire basis. 

The size of the dimmer control equipment varies very consider- 
ably, but even uilh modem dimmer sivitchboards, the number of 
dimmer ways is often not suflicient to provide all the requisite • 
'dimmer control for a particular production, and portable dimmer 
switchboards are then added. It b usual to control each separate 
spotlight or floodlight on an overhead batten by a separate dimmer 
and in a production these overhead units alone may necessitate the 
use of tsvo or three doxen dimmets. These, together with dimmeTS 
required for footlights and battens, and additional dimmers for 
portable equipment, etc., make a total that usually exceeds the 
number of dimmer wa^'s provided on the permanent dimmer 
switchboard. 

A t^’pical stage switchboard might embody seventy-six dimmer 
wa^’S and ninety-one circuit snatches arranged to control the 
lighting, as given in the "Fable on page 104. 

In addition, switch and dimmer circuits may be provided to con- 
trol some or alt of the audUorium lighting. Information concerning 
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the Jay-out of sivilches, dimmers, and master controls iWU b« 
found in Chapter 5. 

For touring work, Jl is almost routine for a portable dimmer 
switchboard to be provided with each spot or flood batten. Certain 
British theatres are provided with very elaborate permanent lighting 
installations, but as these are individual exceptiozis and not indi- 
. cative of the general standard, they are not described in this book. 

VARIETY OR VAUDEVILLE THEATRES 
Stage lighting for a vaudeville show is usually not so elaborate 
as the lighting provided for a theatre production. Most of the 
general lighting is provided by three- or four-colour magazine com- 
partment footlights and battens, using Ioo-^^att or T50-%vatt lamps 
ax* if lir. itr d* lii. centres^ wibiV vernUii’ siub" ihntttts' toxr osuaiiy* 
fitted behind the proscenium arch in order to increase the intensity 
of the stage front lighting. Portable looo-u-aft floodlights in the 
tvings abo play an important part. Perch spotlights arc usually 
provided but poxverful front-of-house spotlights are essential. 

In x-audeville, the first necesaty is effective and powerful Illumi- 
nation of the artists. Comedians, jugglers, coiyurcrs, trapeze 
artists, etc,, usually require powerful lighting of even intensity 
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and free from shadows. It is ako necessary to “pin-point" and 
“ foUo%s’ ” two anisU separately on any part of the stage. Musical 
and dancing acts may require artistic and dramatic lighting, and 
certain artists provide some spotlights or other equipment of their 
own to help in the creation of vivid colour lighting eflects. 

Full use is made of front-of-housc spotlights, which arc usually 
of the arc lyT^c, for front lighting of the artists. Balcony front spot- 
lights are fitted in some vaudeville theatres (sometimes with remote 
control colour change mechanism), but arc not yet in very general 
use. Spot battens are not yet used to any extent on the variety 
stage because opportunities for production lighting arc not at 
present considered so great as with a theatre show*. 

Battens and footlights are usually arranged for three-colour 
circuits giving white, red, and blue light; when the equipment is 
four-colour, however, it is sometimes provided mth double circuits 
of white instead of an actual fourth colour. On some stages, the 
footlights arc parted in the middle to accommodate a special short 
trough using some tooo-watt projector type lamps, so that a power- 
ful intensity of \s’hite light is available in the middle of the stage for 
additional illumination of comedians and other artists. 

The dimmer switchboard must be capable of controlling all the 
circuits so that a senes of quick changes can take place. 'Variety 
acts often call for “ snap ” lighting changes and sometimes two or 
three of these follow each other ver>' quickly. The lighting must all 
be controlled by dimmers, but usudly it is more a question of 
brightening or dimming the lights than of using production effects 
of the kind found in a modern theatre revue. Revues arc presented, 
hosvcver, in vaudeville theatres, and then a certain amount of 
auxiliary equipment may be carried by the touring company if the 
show lighting is at all spectacular. 

REPERTORY THEATRES 

Usually the permanent lighting installation of a professional 
repertory theatre is quite complete, because the resident company 
of artists are constantly producing fresh shows, and do not wish to 
incur heavy production expenses, so that the lighting installation 
is designed to meet all normal requirements without the need of 
hiring additional equipment. 

Often, considerable use is made of a cyclorama background, and 
lighting effects on it to some extent take the place of scenery. 
Usually, the cyclorama is of the flat or slightly curved type, and 
sometimes is part of the permanent set-up or structure of the stage. 
A portable cyclorama, however, is more valuable, because it can 
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be varied in position and adapted more easily to the needs of 
various productions. 

Repertory companies are often verj’ ciever in the production of 
dramatic lighting, and individual spotlights and floodlights are 
used to a considerable extent in place of battens and footlights for 
the general illumination of the stage. Frequently, a number of 
spotlights fitted with looo-watt lamps are mounted at various 
positions in the auditorium, and meet most of the needs of front-of- 
house lighting. Stage spotlights arc usually fitted tvilh 500-n'att or 
looo-watt lamps. U'hen /boiHghts are installed, they are often 
constructed to disappear below stage level svhen not required. 

The dimmer s\ritchboard, therefore, must be capable of providing 
individual dimmer control of a large number of single circuits, 
so that the various spotlights and floodlights can be controlled 
as desired. 

CONCERT AND PUCLIC HALLS' 

This beading is intended to cover all stages that are used occa* 
sionally for professional (and sometimes amateur) performances, as 
distinct from professional theatres in %vhich sboisT are presented 
regularly. 

The permanent lighting installation on a stage of this tj-pe is 
expected to proride most or all of the required lighting efiects, 
because the production usually u*!!! not allow of much expenditure 
on the hire of additional lighting equipment. Therefore, the 
penuanent lighting installations arc ofien of a very efficient nature; 
for the factors of durability, current consumption, and maintenance 
are all carefully considered m tlie first place, whereas in the case of 
a professional theatre production the consumption of electricit)’ 
is of less importance than the cost of the equipment, owing to the 
relatively short life of a shmv. The lighting installation in a Hall 
has also to be capable of meeting very varied demands, because the 
stage may be used for every variety of purpose. 

Botli footlights and overhead lighting battens are usually of the 
magazine compartment type, emplojing roo-w'Stt or rjo-ivatt 
lamps. In modem installations they are generally arranged for 
four-colour lighting, giving circuits of the three primary colours, 
red, green, and blue, witli an additional circuit of white light. Oflen 
the footlights are of a “ disappearing ” t>7>e, so that the platform 
may be used for non-theatrical purposes. The distance between 
battens is not so standardized as in the case of die profissional 
theatre, but b dependent upon the individual arrangement of top 
borders; usually the battens arc spaced at centres of between 
6 ft. and 9 ft. 
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The general lighting of the stage is provided by the footlights 
and battens, but the iWutninalion of the acting area is often intensi- 
fied by light from projector lamp spotlights mounted in the 
auditorium. Usually, front-of-housc spotlights arc not employed to 
“ follow ” the artists but rather to build up an adequate intensity 
of illumination so that an artist is well lighted when standing on 
any main part of the stage. The auditorium spotlights are often 
mounted in the ceiling void and project their light on to the stage 
through traps in the ceiling. Sometimes they arc mounted on the 
side walls of the auditorium and occasionally on the balcony front. 
Tliese spotlights vary in size according to the needs of the stage, 
and 500-wait or looo-svatt lamps arc usually employed, although 
2000-watt lamps are sometimes used, especially when the spotlights 
arc mounted in the ceiling void. Changes of colour filter can be 
provided by fitting a spotlight with electrically operated colour 
filter mechanisms controlled from the stage. 

Considerable use is made of portable wing equipment, and often 
this is of the muUi-colour type, so that colour mixing effects can be 
provided, A number of individual spotlights and ftoodlights are 
often accommodated in the front part of the stage, either at the 
sides or overhead, and sometimes a batten is divided into sections 
with a spotlight between each pair of adjacent lengths. When 
perch spotlights are employed, they arc usually left in a fi.xed 
position and not employed to “ follow ” artists. 

Many stages are provided with a flat or nearly flat permanent 
cyclorama background. Many of the people concerned with pro- 
duction in private theatres are keenly interested in the art of 
drama, and frequently use the lighting in a more daring manner 
than is normal ^^•ith professional productions. An illuminated 
cyclorama background can be made also to reduce the expenditure 
on scenery. 

‘ The cyclorama backgrounds arc usually lighted at the top by 


one or two roivs of magazine compartment lighting battens, or 
alternatively, by a flood batten. The bottom lightmg is usually 
obtained from removable groundrows of the magazine compartment 
type, connected to dip-plu^. Excellent results can often be obtained 
by using two row-s of overhead batten with 150-watt lamps at 7 in. 
or 8 in. centres or by an equivalent wattage in a flood batten. The 
groundrows generally employ 100- or i50-tvatt lamps at 7 in. or 
8 in. centres. A higher wattage is provided usually for the blue 
circuit. 


The permanent and often slightly elaborate nature of the lighting 
installation requires a stage dimmer switchboard of a very complete 
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t^’pe, and many stages arc fully provided with advanced control 
equipment. The installation often has to be manipulated by 
relatively ine.Kpericnccd operators and the dimmer switchboard 
must be able to give the required dontrol without too much ingenuity 
on the part of the operator. Tlie need for good control equipment 
is emphasized further by the fact that artbtic and dramatic lighting 
effects may be attempted on a somewhat high level, and the time 
available for lighting rehearsals may be even less than is the case 
with professional theatre shous. 

Each individual colour circuit in tlie footlights and battens 
requires to have separate dimmer control, and if there is a cyclorama 
background then each colour circuit in the equipment that illumi* 
nates it requires also a separate dimmer. Auditorium and any 
other spotlights giving widely different angles of lighting require 
to have separate dimmer controls. Multi-colour and other sving 
equipment on either side of the stage means that at least four 
dimmers are required for each side. Finally, one or tu’O spare 
dimmer circuits should be provided for occasional use. 

Each lighting circuit should be controlled by a circuit svw’teh, 
preferably of the two-way and off type, one side of svhicli is con- 
trolled by the grand master black-out switch. The other side may 
be connected to a second master switch or left connected on the 
main supply to the board. In this manner, a number of circuits 
can be controlled or left unaffected by a black-out, Tvben it is not 
desired to black-out all lighting on the stage simultaneously. Colour 
master switches also are desirable 

The dimmers should certainly be arranged for group action, and 
it should be possible Co lock any desired number to the master 
shafting for collective opeiation. 

The total load involved in the lighting installation will almost 
certainly require a balanced supply {unless the main electricity 
supply IS two-wire), and then a dead front type board is necessary.' 

A typical arrangement of switches and dimmers for such a board 
IS given m the Table on page 109. 

Because of the desire to provide artistic and advanced stage 
lighting effects fiom equipment that must be manipulated by 
people who are often without much switchboard experience, many 
of the larger halls have a more expensiw 1)^36 of control equipment 
than is found in many professional theatres. The Auto-Scicetive 
and Delicolor Control Systems, for example, are found in many 
■concert Jialls and large private theatres, as they are particularly 
useful for operation by semi-sUUed or unskilled switchboard 
operators. 
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PRIVATE THEATRES 

Tlie foregoing remarks «ipply mainly to the larger and more 
elaborate t^-pes of stage found, for example, in many municipal 
concert halb and ^velfare theatres, but they also apply to a number 
of school stages and private halls. There are, however, a large 
number of less pretentious stages in haUs and schoob, >\‘here the 
lighting installation is, of necessity, of a more simple nature: these 
are briefly dbcussed in the following paragraphs. 

Footlights are usually considered to be the most important single 
piece of lighting equipment in a modest installation, and, in so far 
as they certainly flood the entire stage Avith light, this opinion is 
probably correct. Certainly, footlights by themselves are much 
more eflective than a single overhead lighting batten, especially 
if they are mounted a little in front of the proscenium arch, so that 
actors arc not on top of them. If the only lighting comes from an 
overhead batten, harsh face shadoAvs appear Ashen the artbts are 
near the front of the stage. 

There is a school of thought, hoAS'CA’cr, Avhich holds (hat the first 
fundamental of stage lighting is directional lighting on to the 
acting area. This can be achieved quite simply by mounting a 
spotlight at both sides of the hall so that the beams oA'crlap on the 
main part of the stage. If the spotlights are of the prismatic lens 
plate t^’pe, they provide a soft-edged beam of light that is so variable 
in Aridth that it is possible to cover most of the stage actino- area 
Avith them jf required. By control of each spotlight on a separate 
dimmer, the intensity from cither spotlight can be varied so that a 
“ modelling ” effect is acliicA^ on objects and people. Tins effect 
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may be further enhanced by the use of filters of diflerent colours ' 
in the t^vo spotlights. 

WTiile t\vo spotlights will thus cover the acting area, additional 
lighting is required to " fill in ”, and to soften shadows. This can 
be done by also using footlights and/or overhead battens. Many 
advocates of directional lighting do not care for the use of footlights 
because of the indiscriminate floodlighting they prov^de, and prefer 
overhead battens for the desired general illumination. The number 
of battens required depends largely upon the lay-out of the stage 
borders, for although one batten may be sufficient if stispended on 
a clear stage, the near presence of a maslung border will cut off 
the light at an angle and another batten %i'iU be required to illumi- 
nate the darkened area behind it. 

An alternative method is to supplement the nvo auditorium 
spotlights by additional spotlights (and/or flocxilights) in the stage 
wings, and to dispense ss ith battens and footlights altogether. Thus, 
another soft-edged spotlight in the front wing at each side of tJie 
stage, plus a floodlight at each side near the back, will probably 
give sufficient extra illumination for a stage of moderate depth, and 
will open up very interesting possibilities in directional lighting. 

The two floodlights should give a wide angle distribution of light so 
that bettveen them the whole of the backcloth can be lighted. The 
two auditorium spotlights, plus the two front stage spotlights, should 
adequately cover the whole of the acting aresa; if each is controlled 
by a separate dimmer, very fine dramatic effects of light and shade 
can be achieved Furthermore, dcbghtfuJ effects can be obtained 
from “ modelling ” tvith colour-tinted lights. 

The two auditorium spotlights should be mounted well up from 
the floor, so that the light is thrown downtvards towards the stage. 

They can be mounted on the side wall, but sometimes there is 
a roof truss or convenient beam across the ceiling that can serve as 
a suspension point. It is important that the spotlights are widely 
separated so that on plan their light is throwm on to the stage at an 
angle. Prismatic IcnspJate spotlights employing 500- to Jooo-^v'att 
gas-filled projector lamps give good results; the larger size is 
recommended because front-stage illumination should be fairly 
powerful in order to hold its own with lighting from the stage spot- 
lights and floodliglits. If plano-convex Jens spotlights arc utilized, 
it may be necessary to fit a white frosted gelatine in front of the 
lens to diffuse the light and soften the edge of the beam. 

The spotlights in the front stage wrn^ can be mounted on 
floor stands or brackets wcl! above the heads of people standing in 
the %vings, or it may be more convenient to suspend tliese spotlights 
no 
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from above. 5oo-^vatt lamps wll give good results if used in lo in. 
diameter prismatic lensplate spotlights. The two sving flood units 
should each be mounted on a telescopic floor-stand and fitted .with 
a 500-watt gas-filled lamp. 

This arrangement has been described in detail because it is an 
inexpensive method of achieving good stage lighting based on sound 
principles. Excellent dramatic efiects can be obtained and the 
factors of light, shade, and colour contrast employed wdth effect. 
The electrical installation cost is low because there are only six 
pieces of equipment to be connected and the dimmer switchboard is 
simple, requiring a maximum of six dimmers. Furthermore, 
additional lighting equipment, as, for example, footlights, can be 
added at a later date, without spoiling in any way the original 
scheme. 

Reverting to battens and footlights, it may be said that adequate 
stage lighting can be obtained by their use alone, and the majority 
• of small stages in this country are lighted in this manner. This 
method certainly does provide even, shadowless illumination, and 
if the only requirement is to flood the stage with light, battens and 
footlights will achieve this result. They do not, however, afford 
much opportunity for dramatic lighting, because directional effect is 
limited, and each piece of equipment floods the stage with light. 
The footlight should be three or four feet shorter than the width of 
the proscenium opening, and the front batten should be nearly 
equal to this width. The other battens may require to be a little 
shorter than the first batten, as it is usual to reduce the width of 
the set to^vards the back of the stage. 

Whenever possible, battens and footlights should be of the 
magazine compartment type, that is ^^^th a separate compartment 
and reflector for each lamp bulb and with a colour filter in front of 
the clear lamp when coloured light is required. These compart- 
ments should be -wired on four circuits for %vhite, red, green, and 
blue light; but if installation expense must be kept to a minimum, ' 
they can be A\-ircd on three circuits for either Avhite, red, and blue 
colours, or yellow, pink, and pale blue. 

The open type trough employing coloured lamps is a cheaper 
arrangement and, as far as white light is concerned, gives fairly 
good results as a footlight. The intensity of coloured light provided 
by vambhed or colour-sprayed lamps b much lo\ver, however, 
than that obtained from clear gas-filled lamps behind gelatine or 
other filters in the magazine compartment t>-pe equipment. Foot- 
light troughs, \rith compartments at 8 in. centres, and fitted 
\%nth loo-watt lamps, give excellent results for most small stages. 
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although it is advisable to fit t 50 -watl lamps behind blue colour 
filters, AMien electricity' consumption must be iept to a minimum, 
6o->vatt lamps can be used, «-ith lOO-iratt lamps beliind the blue 
fillers. 

Magazine compartment battens are much more effeclK e for boili 
white and coloured light than open type troughs from o\’erhcad 
positions, because the fight has to be concentrated in a downimrd 
direction and the open type trough exercises very little control over 
the light given by the bulbs. Compartments at 8 in. centres, fitted 
with lamps of the same size as the footUghts, gite excellent results. 
At least t\^•o battens are recommended, but the exact number 
depends upon the depth of the stage and the lay-out of overhead 
masking borders. 

• Two or more spotlights mounted in the auditorium greatly 
increase the dramatic possibUiucs of the smgc lighting; if this is not 
convenient, a spotlight at each side of the front part of the stage . 
improNTS the efTecis. If the footlights and battens pros’Jde a fairly 
go^ intensity of illumination, the auditorium spotlights should 
preferably employ iooo*watt lamp bulbs, and the stage spotlights 
Soo-utm or looo-uatt bulbs. It is very con\enient also to have 
one or tuo portable wing floods on the stage, so that backings to 
doors and windows may be illummaled. 

The stage dimmer sssitchboard is alwa)^ rather a problem ivlth 
modest instalhtions, because the fund.-uncntal requirements of a 
lighting plot are apt to be the s.ame whether the stage is large or 
small, (^rtainly, each separate lighting circuit requires its own 
circuit ssvuch, and there should l»e also a master bhicl-out switch. 
Means should be provided, bcn>Tver, lo enable certain circuits to 
be left ** alive ” (as desired) when the black-out svritch is operated, 
so that black-out of most of the lights in a set may take place still 
leaving, say, an electric fire ahv’e or moonlight shining through 
the window. 

The number of dimmers is largely a maitcr of e.xprnditurc and 
the professional requirement of one dimmer per circuit is ofien not 
feasible. If the dimmers are to be reduced to a minimum, arr-inge- 
menis should be m.ide for the footlight circuits tu lie independent!) 
dimmed from the batten circuits. Thus, fotir-colour footJ/ghis and 
three four-coJour b.itlrns can l>c coniiollctl on eight dimmers by 
grouping the s.imc colour circuit m the three battens together on 
one dimmer, llicre should be at lean one dimmer for floor plugs at 
each side of the stage, to that a dimming cfieci can lie worl«f 
independently from either side. If iherr are sjwthghij in the audi- 
torium mounted clove to each other, these c.vn be collectivrjy 
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dimmed; but if the spotlights arc lighting the stage at widely 
difTercnt angles — for example, from opposite side walls — then each 
spotlight should be on a separate dimmer.- Perch spotlights, i.e. 
front stage spotlights in the stage wings, should be controlled also 
on a separate dimmer at each side. 

These requirements really represent the minimum that will give 
efTective control of stage lighting. An installation comprising four- 
colour footlights, two four-colour battens, t%vo auditorium spot- 
lights, and portable stage equipment, would then involve the follow- 


ing dimmers — 



Footlights 

. 4 svvitches 

4 dimmers 

Qatlens 

. a switches 

4 dimmers 

Auditorium Spotlights 

. 2 switches 

. 2 dimmers 

Stage Dip Plugs 

. 4 ssvitches 

18 

. 2 dimmers 

12 

CINEMA STAGES 



Almost all cinema stages now arc provided with colour lighting 
equipment, which will iliuminate the cinema screen and curtains, 
so that film titles, etc., can be flooded with colour. Some stages 
are equipped also for variety acts and even stage productions. 

Cinema stage draperies and screens can be illuminated effectively 
by means of footlights and overhead battens of the magazine com- 
partment type, employing loo-watt or i5o-watt lamps at 7 in. or 
8 in. centres. It is usual to arrange for 100-wait lamps in the red 
and green circuits, with 150-watt lamps behind the blue filters. 
If a stage is not used for acting purposes, the footlight and battens 
should be arranged for three-colour lighting with red, green, and 
blue colour filters, so that almost every variety of colour hue may 
be produced by using these circuits cither singly or together in 
different proportions. ^S^len stage acts or productions are presented, 
tlie equipment should be wired on (bur circuits, so that a circuit of 
ivhite is available in addition to these three colours. 

The footlight should be a little shorter than the width of the 
proscenium opening. The first lighting batten should be of approxi- 
mately the same length or perhaps a little longer, but any other 
battens ivill probably be shorter in length o^\^ng to the decreasing 
iv-idth of the stage setting. The number of battens depends upon 
the lay-out of the top masking borders and the depth of the stage, 
but with non-acting stages one or tno overhead battens are usually 
employed. \Mien the cinema screen is quite close to the footlights 
and b provided i\1th screen curtains, only one overhead lighting 
batten is necessary, provided there b not a border coming betiveen 
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also Chapstr XJ*'. 

Tat bcautv' of tares ca $ta?t curtiins and eSraptrits is sn'plifif^ 
i£, in additiaa to top and l»Tr3ai li^cng, ilie csirtains ai«J ^ 
f3oodlightrd at both «dcs. Tla< side Eghtiaj catches the folds of 
llie curtains in a dISemst mmntr, axjd if the sicle lijhdag is io 
correct colour contrast to the top and bottom Ushdrtcr, some '•cr>' 
beautiful effects are possible. The side colour lisitinir is 
obtained from three-colour troughs ©r x^in^ flood trollex* units. 

The proscenium curtains are usualix illxuninated by die stage 
frjotJi;>hts alone. \Mien these are onl> a short distance autty, it is 
important that the Ugbtisg distribution should prevTnt undue 
** blobbiness *' and should idloxe a good colour miring from the 
diiTcrent circuits on a reasonable area of tbe curtain. 

Ilach colour circuit in the footligbt and battens requires to be 
tontrollrd by a separate dimmer, so that the colours may be 
blcndrd together in different proportions and the illumination 
brigliicncd or dimmed as required. Multi-colour x\ing equipment 
also requires separate dimmers, but on non-acting stages it is usual 
for the xvmg equipment on both sides of the stage to be controlled 
on the same set of dimmers. Sometima, t\\o ox-erhead lighting 
h.ittens abo arc grouped on the same dimmers. This is quite a good 
jirriiiigrfiiriit, yjrovidcd the battens are not hkely to be usedsepar- 
Hfely to any extent. 'Hius, six or nine dimmers xxill frequently 
[irovhir adequ.Tic control of cinema stage colour lighting for the 
ilr.ijieiir* and serren. 

'lli'xe (Hminers arc usually controlled from the bioscope room. 


no that the opriafor c.an manipulate the lights to synchronize xxlth 
tUe oueiuuK and closing of the curtains, etc. If the dimmer controls 
lur titii.Uni on the stage, an operator has to go there in order to 
ivoik the strige lighting. Wiilc llib arrangement is sometimes 
jijiliflrd xxhni the lighting installation is an elaborate one used 
lii.xitdy for sI.iRn shoxM, it involves unxxarranted labour ami trouble 
\slirii the lighting h employed only for cinema screen and curtain 
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dimmer iwitclilioaril, it is usual >’^^'^^ide 
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dual control of footlights, and perhaps one or two sets of batten 
circuits from the bioscope room. 

Curtain backgrounds in a stage production must be lighted in 
line with the general colour scheme and purpose of the scene; but 
apart from stage presentations, cinema curtains and draperies can 
be vividly colour lighted for their own effect. Beautiful and striking 
colour lighting effects can thus be employed, and, if intelligently 
chosen and used, can be of considerable Value in presenting the 
various items of a film programme in an attractive manner. The 
striking appearance of these curtain and screen colour effects 
increases the need for artistic colour combinations. Since the 
permutations and combinations on a curtain lighted from, say, 
three or four different directions arc very great, special automatic 
control equipment is often employed instead of hand-operated 
dimmers. This control equipment causes the stage colour circuits 
to be blended so that a large range of resultant hues can be obtained 
from each set of lighting equipment, and the colour mixtures 
themselves can be contrasted with artistic effect. The operator is 
thus relieved of the work and responsibility of providing these 
colour harmonies and, apart from starting and stopping the lighting, 
is free to attend to his many other duties. The Auto-selective Con- 
trol System, for example, is used in many, cinemas, and by simply 
turning the pointer on a dial to the required colour combination, 
the operator ensures that the stage lighting automatically merges 
into this effect, and, if desired, continues changing into subsequent 
colour combinations until the lights have to be dimmed. 

One advantage of automatic lighting control systems is that they 
can usually be controlled from dual positions, i.e. from the stage 
and from the’ operating box, wthout much additional expense. 

Many cinema stages, however, arc fitted out to allow for the 
presentation of stage shows, and in these cas« a stage lighting 
installation is usually of a more elaborate nature. Colour lighting 
effects are required for the curtains and screen, but in addition 
lighting facilities for a stage production must be av’ailable. Many 
cine-variety theatres are provided with very fine stage lighting 
arrangements, in some cases among the best in the country. Cinema 
stages arrang^ for the presentation of single acts or simple displays, 
however, require little in addition to the ordinary battens and foot- 
lights, other than front stage lighting from spotlights in the bioscope 
room. Tile battens and footlights should have a fourth circuit ' 
of svhite, and the front-of-house spotlight arrangements should be 
adequate to cover a number of people on the stage at one time. 

Some stages, hois’cvcr, are fitted to alloiv for special settings. 
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obtained by either draperies or scenic cloths, and often the stage 
grid is suflicicntly high to allow for the screen, etc., to be flow-n. 
Stage presentations can then be provided with settings that rely to 
a considerable c.xtent on colour lighting for their cfTcct. Lighting 
is provided from the wings as well as from battens and footlights, 
and the striking appearance of the colour lighting makes it cssen* 
tial that the acting area can at the same time be lighted in more 
normAl colours. Spotlights employing projector lamps are required 
for this purpose and some of these can be accommodated on the 
stage. Additional spotlights arc often accommodated in convenient 
positions in the auditorium, as, for example, in a ceiling cove or 
behind ceiling traps. 

These spotlights build up the illiitninatjon intensity of the acting 
area but do not follow individual artists, as this effect is usually 
provided by arc spotlights located in the bioscope room. In large 
cintS-varicty theatres, however, there is sometimes a special spotlight 
chamber, much nearer to the stage than the bioscope room, in 
svhich operators are accommodated with powerful arc spotlights. 
This spotlight chamber is usually mounted in the auditorium 
ceiling void. 

Productions presented In a cini-variety theatre rely to a consider- 
able extent on the permanent stage draperies and lighting equipment 
for their settings, and it is not usual to budget for heavy expenditure 
on special scenery or for hire of additional lighting apparatus. The 
permanent lighting installation, therefore, is quite complete, and 
is intended to allow for a Nvide range of effects, so that new setungs 
can be created from stock draperies over a fair period of time. 

The variety and ease of lighting changes is dependent upon the 
dimmer control system, and some very fine sets of control equipment 
are to be found in cine-variety theatres. In fact, the spectacular 
nature of these presentations has considerably influenced the design 
of stage lighting control apparatus. There are so many types in use 
as to make the control of cind-variety stage lighting a subject of its 
own, but information concerning some of the types available will 
be found in Chapter 5. 

Dimmer control'cquipment mountea'ih Uie djoscope room must' 
be of the dead front type, so that there is no possibility of sparks or 
flames escaping into it. The usual practice is to mount a dead front 
dimmer switchboard flush in one \va!l of the bioscope room, but 
with the actual dimmers and fuses, etc., housed in the adjacent room. 
Only the switches and dimmer operating handles are then in the 
bioscope room, and are usually connected by toggle links, through 
slots in the panel, to dimmers acetmunod^ed In the adjacent room. 
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CHAPTER 8 

DIRECTIONAL LIGHTING. SHADOW, AND 
COLOUR FOR FACE AND FIGURE 

T he form of an object is decided (visually) by the direction of 
the lighting in relation to the eye of the beholder. ^Vhen the 
direction of light is nearly the same as the line of vision, shadows 
are less perceptible and the image appears even. As the angle 
between the direction of light and the line of vision increases, the 
shadow component becomes more emphatic and there is greater 
contrast. The appearance of form depends entirely upon contrasting 
values of light. 

VISUAL PERCEPTION 

It is commonly believed that objects and people have a fixed 
appearance and that illumination is necessary only to dispel dark- 
ness and to cause this appearance to be seen. This is not the case, 
however, because, as shown in Chapter J, visually we are conscious 
only of an image of light formed by light rays reilectcd from the 
object in question; when a change in the direction or colour of the 
lighting alters the reflection of light rays in the direction of the 
beholder, there is a change in the appearance of the object. 

The appearance of people and objects on the stage is a very 
important matter; considerable pains are taken in many ways to 
present those aspects that have the right dramatic values. In 
general, it has not yet been realized to any extent that the actual 
appearance of any object depends entirely upon lighting direction, 
contrast, and colour, and that, since the theatre stage allows for 
concealed lighting from almost every direction and in any colour, 
a very potent technique b available for those who understand how 
to use it. Light not only affects, but determines, the appearance of 
all things on the stage. 

Line, plane, mass or volume, contour, texture, light and shade, 
and colour are the main elements of visual composition. These 
visual elements can be perceived by the eye only as elements of 
light, and a little consideration based on the facts briefly outlined 
in Chapter •! shows this to be the case. ' 

An example of the way in which light determines the apparent 
form of an object is show’n in Figs. 6o> 6i> and 62. Again, when 
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obtained by citiier draperies or scenic cloths, and often the stage 
grid is suiTiciently high to allow for the screen, etc., to be flown. 
Stage presentations can then be prosndet! 'rith settings that rely to 
a considerable e-xtenl on colour lighting for ihdr e/Teci. Lighting 
is provided from the \rings as well as from battens and footlights, 
and the striking appearance of the colour lighting makes it essen- 
tial that the acting area can at the same lime be lighted in more 
normal colours. Spotlights employing projector lamps are required 
for this purpose and some of these cm be accommodated on the 
stage Additional spoilighu are often accommodated in convenient 
positions in the auditorium, as, for example, in a ceiling cove or 
behind ceiling traps. 

These spotlights build up the Hliiinlnation intensity of the acting 
area but do not “ follow *’ indhidual artists, as this effect is usually 
provided by arc spotlights located in the bioscope room. In large 
cine-variety theatres, however, there is sometimes a special spotlight 
chamber, much nearer to the stage than the bioscope room, in 
which operators ore accommodated with po\\erful arc spotlights. 
This spotlight chamber as usually mounted in the auditorium 
ceiling void. 

Productions presented in a cine-v-ariet)' theatre rely to a consider- 
able extent on the permanent stage draperies and lighting equipment 
for their settings, and it is not usual to budget for heav^ upendimre 
on special scenery or for hire of additional lighting apparatus. The 
permanent lighting installation, therefore, is quite complete, and 
is intended to allow for a iWde range of c/Tects, so Uiat neiv settings 
can be created from stock draperies over a fair period of time. 

The variety and ease of lighting changes is dependent upon the 
dimmer control s>-stem, and some ver>' fine sets of control equipment 
are to be found in cine-variety theatres. In fact, the spectacular 
nature of these presentations has considerably influenced the design 
of stage lighting control apparatus. There arc so many tj'pes in use 
as to make the control of cin^-variety stage fighting a subject of its 
o\\m, but information concenming some of the t^pcs available will 
be found in Chapter 5. 

Dimmer control equipment mounted in the bioscope room must 
be of the dead fiont type, so that there is no possibility of sparks or 
flames escaping into it. The usual practice is to mount a dead front 
dimmer switchboard flush in one wall of the bioscope room, but 
with the actual dimmers and fuses, etc., housed in the adjacent room. 
Only the swatches and dimmer operating handles are then in the 
bicwiope room, and are usually connected by toggle Jinks, through 
slots m the panel, to dimmers acanmnodated in the adjacent room. 
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between the line of vision and the direction of light exceeds 45”, 
dramatic rather than normal elfccts on the face are provided. 

For general stage purposes, a very good angle of light from a 
single source is 45° to the angle of vision, with the light coming 



Fio 60 Mask LicirrrD from Side by Sisclz Lamp on 

liORlZONTAI. PluNNE 
Vi*k of inoJttm «»* 


down at an angle of 45® to the homontal. This is a pleasing 
arrangcmeiu on most people; but if, by any chance, it b necessary 
to soften ummntcd shadows, thb angle should be reduced in either 
or both directions. Thus, for elderly or for sciy thin people, the 
lighting should be of a frontal nature. Men and s\ omen with normal 
faces usually look ncll under 45® angle lighting, but sometimes fat 
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coloured light is used to illuminate an object 'of a different colour 
hue, there is a change in tha't object’s appearance; an example of 
this is shown in Plate III. 

When dealing with any aspect of Art it is always difficult to 
give exact rules, and in the case of so vast a subject as the appearance 
of objects and people it is unwise to be dogmatic. However, certain 
fundamental /acts must be understood if one is to have a reasonable 
grasp of the subject. Their application, howes-er, is a very individual 
matter, and should be left to the intelligent interpretation of the 
person concerned. Particularly is this true of stage lighting and the 
part it plays in dramatic art. 

DtRECTrON OF LtOIIT 

With light derived from a single source, if its direction is nearly 
the same as the line of vision, the illumination is even; but as the 
angle between them widens, contrast increases and the effect 
becomes more dramatic. When the light falls on an object at an 
angle of 45° to the line of vision, a fairly normal appearance is 
usually achieved ; but as (he angle increases, the shadow component 
becomes more conspicuous, and as it approaches 90° the contrast 
effect becomes very marked. When the direction oflight is at more 
than right angles to the line of vision, the shadow area becomes 
greater; and as the angle widens towards 180*, the lighted area 
decreases, until at 180^ the object is cither in complete silhouette or 
rim-lighted onlv, according to the relative sizes of the light source 
and the object, 

The angle between the direction oflight and the line of vision 
can vary on both horizontal and vertical planes, and the appearance 
of an object depends upon just how the light is located. Thus, an 
angle of 45° on a horizontal plane may give quite a different effect 
to that given by the same angle on a vertical plane. This will be 
apparent from illustrations given in Figs. 60, 61, and 62. 

With the lighting of people, it is useful to consider directional 
lighting in the form of zones. On both horizontal and vertical 
planes, a simple rule tofollowwitba single light source is as follows — 

Even iharfowloj tiglitin^ 

Normal 

Contrvt lighting of great dramatic 

Acute angle lighting from the rear, 

Kim lighting reduc^ to lilhoueite, 

'riirre is one amendment to this grouping : i.e. w hen the direction 
of ihe light comes from a point below the lineofviiJon and the angle 


Angle of o" 30* to line of vuion 
Angle of 30" Co* to line of vision 
Angle of Co'.-QO'’ to line of \ision 

Angle of«)0*-i3o* to lineoCvuion 
Angle of i30*-i8o* to linr of »uioi» 
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between the line of vision and the direction of light exceeds 45“, 
dramatic rather than normal effects on the face are provided. 

For general stage purposes, a \'ery good angle of light from a 
single source is 45° to the angle of vision, with the light coming 



Fic 60 Mask Lichtxd from Side by Single Lamp on 
H oRtzovTAL Plane 
AogU of tnci({«nc« 4S* 


down at an angle of 45" to the horizontal. This is a pleasing 
arrangement on most people; but if, by any chance, it is necessary 
to soften unwanted shadows, thb angle should be reduced in either 
or both directions. Thus, for elderly or for \ ery Utin people, the 
lighting should be ofa frontal nature. Men and tvomcn with normal 
faces usually loolc well under 45® angle lighting, but sometimes fat 
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people are flattered by a greater angle, say, 6o® or 70°. A rugged 
appearance can often be imparted to men by sharp angle lighting, 
say, 70® to the angle of vision. Ladies usually look their best m’th 
a more nonnal angle, say, 45®. 



Tig Gi Mask LiG>n-u> fkom Ovemieah bv Slxclk I^ur 

Ancle of metieoef 41" berUt»»»l 


Several men and «omen are frequently seen on the stage at otti 
time, and \shilc it is often not feasible to arrange the lighting S( 
that it is adjusted to cncli separate character, it is possible lor tii< 
producer to arrange that the dominant character or characters ar« 
lighted in the most cfTcctivc manner and that their appearance is 
deaffMffe.tWj correct. 

Most of the stage lighting equipment is located behind the 
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pnKcenium openingj from here it is not possible to use spotlights 
at an angle of, say, 45® to the horizontal line of \’ision from the 
auditorium, unless the artist keeps well back stage. This difficulty 
can be overcome by locating additional spotlights at the sides of 



Fjc. 62. Mask LicjnxD from Underveatii by SrsoLE Lamp 

Angle of tncnieoce bdaw 


the auditorium, so that 45® angle lightlr^ is prorided when an artist 
comes to the front of the stage. 

Generally, it is more convenient to suspend stage lighting equip- 
ment overhead rather than in the stage >vings, partly because of 
the necessity of keeping the ride entrances as free as possible from 
obstruction, and partly because there is more utilizable space over- 
head. The tendency, therefore, b to use more overhead spotlights 
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than wng spotlights. This meam that most of the spot lighting 
on to the acting area is coming down at an angle from above, and 
side ligfiting on the iiorizontal plane can be achieved only by i\Ing 
equipment. Perch spotlights give side lighting at a relatively gentle 
angle, ?io\\c\'cr, and as they arc located near the front of the stage, 
can do very useful work owr a large part of the acting area. 

LIGHTING COMPOSITION 

It has been assumed earlier in this chapter that the stage 
lighting comes from one direction only, whereas, in practice, this 
is the case only in c.vceptional rircomstances. Lighting is usuaJi)’ 
provided from many diflerent directions to build up pleasing, as 
well as practical, illumination. Care is taken to ensure that charac- 
ters and objects arc properly visible from all parts of the auditorium, 
but emphasis is given to lighting from certain directions. 

Stage lighting should be built up into a composition in much the 
same way as a picture is composed or a building designed on 
sound architectural principles. The lighung composition should be 
intelligently constructed and based on understood principles; the 
final results should be satisfying from an asthelic as well as from a 
practical point of vievs. 

The final stage lighting composition may be built up of a number 
of other lighting compositions, each one complete in itself. Thus, 
there may be one composition for the lighting of the artists (including 
minor compositions for the principal characters), and another 
lighting composition for the illumination of the setting. As a generai 
rule, the lighting for the characten and the lighting for the setting 
should be somewhat complememary' to each other, the latter being 
subordinate to the former 

The remainder of thb chapter is concerned mainly with tJie 
lighting of people on the stage, although some of the principles 
enumerated can be applied also to the lighting of settings. 

Apart from special effect lighting, the author considers that 
most lighting compositions should, be constructed on the basis of 
certain main factors (a) Dominant Lighting, (6) Secondary 
Lighting, (e) Rim Lighting, and (d) Fill-in Lighting. The factor of 
Rim Lighting cannot ahvaya be utilized, but when possible and 
desirable can add considerable effect to a lighting composition. 

The lighting composition must be logically constructed and the 
Dominant Lighting should set the dramatic key of the scheme. It 
must be clear and slraightlbrward in nature and must have clearly 
pronounced direction, intensity, and rolour. 

The Secondary Lighting is supplementary to the Dominant 
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Lighting and may be rather more complex in nature, comprising 
lighting of various intensities arid colours from different directions. 
This lighting should bring the idea suggested by the Dominant 
Lighting nearly to completion. 

Rim Lighting is achieved by high intensity lighting from a 
position behind the object, so that only certain edges are illuminated. 
The effect is usually obtained from a spotlight, and the intensity of 
the Rim Lighting generally should be higher than the rest of the 
lighting employed, so that high-lights are created. 

The Fill-in Lighting Is more in the nature of relatively low 
intensity floodlighting, but it may vary to some extent in colour and 
. intensity from different directions. This lighting brings the ideas 
suggested by the Dominant Lighting to completion, and imparts a 
smooth effect to the whole composition. 

DOMINANT LIGHTING 

When building up a lighting composition, attention should be 
paid first to the Dominant Lighting, since this sets the key-note 
and determines the dramatic values of the whole scheme. Starting 
from this point, the Secondary, Rim, and Fill-in Lighting may be 
developed logically, since they are subordinate to the intention of 
the Dominant Lighting and, m fact, bring out the values it is inten- 
ded to express. This procedme may be likened to constructing 
first the bones of a body (Dominant Lighting), then covering with 
flesh (Secondary Lighting), finally, adding charm to its appearance 
(Rim Lighting and Fill-in Lighting). 

The direction of light b dbeussed earlier in this chapter, and the 
effect achieved from Dominant Lighting at certain angles b shown. 
The Dominant Lighting in most stage sho\\-s comes from a position 
Nvell to the front of a character. It b not generally realized that 
lighting of considerable dramatic value can sometimes be achieved 
when the Dominant Lighting comes a little behind, rather than in 
front of, s pcreori on chc stage. 

The Dominant Lighting increases in dramatic effect as the angle 
between the line of vision and direction of lighting increases. 
There b considerably more dramatic effect when the Dominant 
Lighting is, say, at right angles to the line of vision, than when it is 
of a more frontal nature. Acute angle lighting tends to provide an 
emotional cffcci also. Dominant Lighting that is at an angle of 
less than .J5* to the line of rision gives smooth, “soft” lighting, 
\>hilc Dominant Lighting that comes a little behind the character 
creates a %-ciy vivid effect. 

It will be appreciated that the “line of vbion” must be 
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considered only as an average for the whole audience, and that it is 
impossible accurately to take tliis into account for every individual 
person present. 

Dominant Lighting can accentuate the beauty of a lighting 
composition quite apart from its dramatic value and, conversely, it 
can create a dramatic eflcct tliat is hard and ugly. Strong dramatic 
e/Teef is not required alwaj'S, hut this docs not indicate that Domi- 
nant Lighting should not be of an acute angle type, as the latter 
may help to build up a lighting composition of considerable beauty 
and appeal. 

Dramatic efleef generally requires a fairly marked contrast 
betuecn the intensities of the Domin.'inl and the Secondary Lighting, 
and usually the effect increases as the contrast deepens. The presence 
ofshadow and areas of low intensity lighting tend to suggest dramatic 
or emotional issues and the more these shadows or low tones 
predominate, the greaier their eflecl. As the angle between the 
line of vision and die direction of the Dominant Lighting increases, 
this lighting covers less of the face and figure of a character, and so 
increases the area of shadow and low intensity illumination. The 
contrast effect can be softened by increasing the intensity of the 
Secondary Lighting, and when this is done the dramatic effect may 
be reduced but the beauty accentuated. 

INTien the Dominant and Secondary Ijghting are fiiiriy close to 
each other in intensity, a pleasing, balanced effect is generally 
obtained, and this type of lighting is very suitable for comedy and 
other scenes that do not require dramatic emphasis. 

Sometimes beauty of effect must be subordinated entirely to the 
necessity for high intensity shadowless lighting, vshich enables an 
audience to perceive exactly what a character is doing, as, for 
example, a conjurer or juggler. Many vaudeville acts require 
lighting of this nature, and in these cases the Dormnant Lighting 
should be nearly parallel with the line of vision. Alternatively, 
Dominant Ljghung may not be required at all, and instead the 
character or scene is flooded with high intensit)' lighting from many 
directions so that shadow effects arc almost nullified. 

Front-of-house spotlights arc excellent for Dominant Lighting of 
a frontal nature. ^^Tule they can be used to pinpioint or flood 
various characten, it should be possible to employ them so that 
angle lighting from spotlights on the stage (ot spotlights in the - 
auditorium situated tor angle fighting) can be utilized to provide . 
the actual dominant intensity'. 

WTiile the Dominant Lighting must generally appear to come 
from one direction, it is often necessary to employ a number of 
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lighting units to achieve this result. The stage characters move 
about, and it is almost impossible with onl)^ one piece of lighting 
equipment so to cover the \vholc of the acting area that the lighting 
always appears to fall at the same angle. If it is desired to light the 
main character from the actor’s right at a certain angle, it may be 
necessary to use, say, a spotlight plus end spotlights on two or more 
spot battens, together with spotlights mounted at the side of the 
auditorium. 

In order to get a clearly defined direction of light, the illumination 
should be provided by apparatus with a fairly concentrated area 
of light source, for example, a spotlight or floodlight. Battens and 
footlights are really not suitable, because, while they do give 
directional lighting in one plane, the length of the e'quipment and 
number of lamps employed provide general floodlighting on the 
other plane. The footlight, Ibr example, will floodlight evenly a 
person standing in the middle of the acting area, and an overhead 
batten will do the same, providing the character stands well back 
from it. In other words, battens and footlights are very useful for 
general floodlighting, but can be used for directional effect only 
in a very limited manner." Multi-colour wing flood equipment or 
compact sets of overhead multi-colour flood equipment, in practice, 
serve quite successfully as directional lighting units. 

SECONDARY LIOHTINO 

The amount of shadow created by the Dominant Lighting is 
determined by the Secondary Lighting; as this approaches the 
former in intensity, the contiast effect becomes less. Secondary 
Lighting, therefore, helps to determine the degree of dramatic 
effect created by the Dominant Lighting. Furthermore, it is used 
to create balance and build up beauty of composition. 

While the Secondary Lighting is subordinate to the Dominant 
Lighting, it is somcnvhat complementary to it. Thus, if the Dominant 
Lighting is clearly defined in direction and intensity, the Secondary 
Lighting may be built up with a soft merging of light of varying 
Intensity and from sc\’cral directions. These directions svill be 
determined by the degree of contrast and amount of shadow or 
half'tone required. 

The lighting composition is brought to completion by the Fill-in 
Lighting, so it is not necessary lo build up the Secondary Lighting 
to achieve this final effect. As the FiU-in Lighting svill ultimately 
soften the contrasts, the Secondary Ughting may be composed so 
that there is still a clearly defined contrast, even when soft glamorous 
lighting is required. 
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The Secondary Lighting can be fiilly complemcntar)’ to the 
Dominant Lighting in the sense that it is almost the exact opposite, 
except in intemitj*. Allematitely, Secondary lighting in itself 
may resemble the Dominant Lighting: i.e. it can ha\-e a clearly 
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marked direction and iliummate thim a wide angle to the line 
of vision. 

RIM LIGIITINC 

'Die pictorial cfTeci of a lighting composition can often be 
enhanced by the .addition of Rim I-ighling Tlie degree of high* 
lighting achieved depends on the angle of the lighting to the line 
of vuion, and on its intcrHiiy relative to the rest of the lighting. The 
light source must be situated svell behind the person or object, or 
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else too large an area will be illuminated; usually, the best cfTccts 
arc obtained when the lighting unit is located at an angle of between 
120° and 150° to the line of vision on a horizontal plane. An 
example of Rim Lighting will lie seen in Fig. G3. 

In theory-, equally good Rim Lighting can he achieved from a 
light source at an angle of lao^-iso® to the line of vision, but on 
the \ertical plane, so that the light is thrown on to the bach of the 
object from above. In practice, however, this is somewhat difficult 
to arrange, because the masking borders arc generally in close 
proximity to the lighting equipment, and then it is difficult to throw 
the light towards the front of the stage without obstruction. How'- 
cver, excellent results can be achieved by suitable spotlights located 
in the stage wings, so that generally there Is no need to make special 
arrangements for locating the Rim Lighting units overhead. 

This back lighting must usually have a higher intensity than the 
rest of the lighting employed in the composition, or the effect of 
highlighting will be more or less absent. The dramatic effect is 
emphasized when the Rim Lighting b very powerful, because of 
the increased contrast between illuininatton intensities. 

In addition to the attractive “edge” effect, Rim Lighting 
imparts high-liglus to the hair, and when the lighting intensity is 
suiTiciently high it can light up loosely arranged Jiair so that it tends 
to glow’ in a most charming manner. 

Rim Lighting adds be.iui> of effect, but this is not always 
required. Furthermore, the contrast In illumination intensities is 
sometimes undesirable, especially in the ease ofceitain vaudeville 
acts, when shadowless, even illuniination is the fundamental 
requirement. 


FILL-TN LIGHTING 

Contrasting areas of illumination can be brought nearer to the 
same intensity by soft floodlighting, whicli reduces the amount of 
contrast. Fill-in Lighting achieves this effect, and moreover, finally 
softens shadows created by the Dominant and Secondary Lighting. 

Directional stage lighting is rarely confined to white light, and 
usually there is a contrast between the colours of the Dominant and 
the Secondary Lighting. This colour contrast can be softened by 
delicate general lighting of another colour, which, by blending with 
both of the stronger colour lighted areas, brings them more into 
unbon with each other. The fill-in Lighting should be applied 
after the Dominant and Secondary Lighting have been settled. 

The footlights are excellent for thb purpose. They not only 
illuminate almost ever)’ object and person on the stage, but project 



Technique of Stage Lighting 

their light from a direction opposite to that of the rest of the stage 
equipment, and thus are ^vcII placed to soften shadot\-s. The 
intensity of the Fill-in Lighting, however, should be hept down to a 
point where jt softens, but does not obliterate, tlie'elTect built up 
by the Dominant and Secondary' Lighting. 

Footlights are often conlroJlttl so that the middle and end sections 
can be used independently. IVhen this arrangement is available, 
different ‘colours can be employed in these sections with great 
effect. Generali)' speaking, these colours should not be in sharp 
contrast with each other, but should in themselves present a soft 
gradation in hue from one section of the fbotlight to another. Often 
it is very effective to have in the middle section a colour contrasting 
willi another tint in both end sections. 

Overhead battens and any kind of equipment that \\ ill provide 
fairly general floodlighting can be used to build up the final effect 
provided by the Fill-m Lighting. Sometimes it is effective to use 
the battens each in a different colour, so that they provide a soft 
gradation in colour hue from fnsnt to back of the stage. 

^Vhen high intensity Dominant and Secondary Lighting is 
employed, and so directed that little of it falls upon the scenic 
setting, die Fill-in Lighting can often ire used irith a strong enough 
intensity to provide general lighting of the actual setting. When 
this arrangement is possible, a very pleasing efTcci can be obtained, 
as the acting area is then lighted to a much higher intensity than 
the rest of the stage 

SHADOWS 

Shadowless, even lighting is the last thing desired on the stage 
when an anistic illumination effect is required. Occastoru arise 
when it is important for a chanseter or object, or even a scene, to 
be illuminated without shadou, as, for c.xample, uhen trapeze 
artists are fjcrfor/ning, but on ihesr occasions it is not artistic rJfrci 
that is primarily required, but rather, high intensity general 
illumination. 

The art of stage ligliting depends on the clcvTr use of shadow 
and of contrasting areas of brightness and colour. Tliere is all the 
difference in the siorld licissTcn controlled shadow .ind unwanted 
shadosv. 

Tonn depends for iu appearance upon grad.stiom and variations 
of colour and illumiu.ition intensity*. It i» ilfown in Cluipier t that 
colour is an clement of light, so thcl.wt statement ir.slly means that 
form depends for its apfiearance on gradatinns and variations of 
light. \Slien illuminatian gradually diminishrs over an area, the 
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darker portion is often referred to as being in shadow, and in this 
sense shadou' is verj’ important for the de/inition of form. 

There is another t^-pe of shadow, Iiowcvcr, s\'hich really is a true 
shadow: i.c. the shadow cast by an object through its obstruction 
of light. Wliilc this cast shadow docs not determine the appearance 
of die object itself, it nevertheless can play an important part in the 
dramatic value of a lighting composition, though care must be taken 
that an effect is not spoilt by the presence of unwanted cast shadows. 

One drawback to the strong frontal lighting of characters from 
Spotlights mounted on the centre of a circle front is that cast 



Fig. 64. Vahiatios in Lenotii op Shadow Accordnc to Asets 
OP Light 


shadows arc formed on the background and can be obliterated only 
by lighting the actual background to a relatively high Intensity, 
which in turn may upset the balance of the lighting composidon. 

It is better to use spotlights at an angle that will keep the cast 
shadovN s on the floor. A rule to remember in this respect is that when 
a spotlight beam falls on an object at 45®, the cast shadow is of the 
same length as the height of the object, and this length decreases as 
the angle of lighting becomes steeper, and increases as the angle 
of lighting approaches the horizontal. 

Cast shado>%'5 are hard and clearly defined when the source of 
light is small (e.g. a standard spotlight lens), and are softer, with 
blurred edges, svhen the source of light is relatively large (e.g. a 
1000-Watt floodlight). A shadow tends to become sharper as the 
'distance between an object and the background diminishes. 

Front-of-house spodights for “ pin-pointing " artists on the stage 
should, ^vheneve^ possible, be located so that cast shadows are 
th^o^vn on to the floor and not, as sometimes happens, right on to a 
back-cloth behind the person. When such a spotlight is located 
badly, the cast shadow is sometimes so clearly defined on the scenery 
as to be almost more interesting to the eye than the actual character, 
which, of course, is bad showmanship, ^\'hen two such spodights 
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areempJoyedj perhaps in diflerent colours, the result is nroshado«3, 
each varying in colour, and here again there is considerable dis- 
traction from the artist- It is verj' difBcuIt, of course, to avoid part 
of the cast shadow spilling oh to a back-cloUi suspended very near 
to the actor, and care should be taken to provide a reasonable 
distance betiveen them. 

Shadou-s can have dramatic value, as, for example, the grotesque 
shadow of a murderer seen on a sxtilL Distortion of a normal shado^'' 
can often be used to suggest the presence of evil and sometimes a 
horror efiect is achieved by showing only the shadosv of a person. 
Conversely, shadouT can have an esthetic value, wliich, cither alone 
or in conjunction s%ith the general lighting composition, adds to 
the pictorial beauty and significance of a scene. 

BACKGROUND LIGHTING 

Brightness is s’ery much a relative matter, and an object on a 
stage appears to be well or badly lighted according to the ratio of 
its illumination to that of its surroundings. One candle brought 
into a darkened room gives brighmess, but an obj'ect illuminated 
to an intensity of to f.c. appears poorly lighted against a background 
of too f.c. It is essential, therefore, that the most important obj'ecis 
on the stage should be those (hat are illuminated most effectively, 
so chat the attention of the audience Is naturally drawn to them. 

Generally, tills means that the artists should be lighted more 
powerfully than their surroundings. It must be remembered, also, 
that the size of a person compared to that of the scenic background 
is small, and to off-set the general effect of the illuminated set it is 
necessary to provide a much liigher illuntinaCton intensity on the 
characters. Again, people on the stage rarely exceed 6 ft. in height, 
whereas the scene itself may be 20 ft. high, and it is often desirable 
for the lighting on the latter to diminish towards the top so that 
emphasis is given to the lo%>^ parts of the scene adjacent to the 
acting area. 

It is important that the appearance of a background should not 
be spoilt by the presence of urn*.-«nted c.i»i shadoiva from .artists or 
objects, and the stage lighting should be directed to prc\’ent this 
happening. 

Impressive results can sometimes be obtained by showing the 
artists in semi-silhoucite against the surroundings. Furthermore, 
Uicre are occasions when people can be shown in pure silhouette 
against the background, and when thb is dramatically possible srry 
striking effects can be aebievetL For pure silhouette effects it is 
necessary to confine the background lighting to an area sscll behind 
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ihc person or object concerned, and not lo let lighting from the sides 
Hill upon him or it, or the pvtre silhouette will be lost. 

llic background lighting can comprise a lighting composition 
in itself and, together with lighting compositions for the characters, 
can be embodied in a final arrangement of pictorial completeness, 
presenting the right dramatic values for the purpose in question. 

COLOUR OF THE LIGHT 

So far, this chapter has been mainly concerned uith the direction 
of lighting, but the final values arc dependent upon the colour of 
the light also. The dramatic effect achieved by any one arrange- 
ment of lighting can be \*aried tremendously by changes in the colour 
of light employed from different directions. Often, in fact, the 
dramatic effect can be completely reversed. 

It is most imponant, therefore, to consider die use of coloured 
light, so that tints may be chosen to fit in correctly \rith the direc- 
tional values of the lighting and also to achieve the required 
dramatic effect. Accordingly, the followng chapter is devoted to 
the subject of Clolour Harmony, Contrast, and Discord, in order 
that a basis may be established for the selection and grouping of 
coloured light Application of the principles of directional light and 
colour are further discussed in their practical utilization for stage 
lighting in Chapter to. 



CHAPTER 9 

COLOURED LIGHT, ITS HARMONY, 
CONTRASTS, AND DISCORD 

I T is sho^\^^ in Chapter i that, while red, >cIIo^v■, and blue arc 
the primary colours for pigments and dyes, tlic primary colours 
of light arc red, green, and blue. The former arc known as sub- 
tractive primary colours and, while generally named red, yellow, 
and blue, would be more exactly described as magenta, yellow, and 
blue-green. Mixtures of colour*^ light arc based upon the additive 
method of colour mixing, and the primary colours of red, green, 
and blue give secondaiy colours of magenta, yellow, and blue-green. 

PRIMARY COLOURS IN LICIITINO 
The primary colours for matures of coloured light arc therefore 
the opposite to the primaries entplojrd for the mwing of dyes and 
paints. Very little has >ei been published on the subject of colour 
harmony for areas of coloured light. Almost all the textbooks on 
the subject of colour harmony deal with the colours obtained by 
the subtractive method, i.e. by mixtures ofU>c8, paints, etc. While 
the additive and subtractive methods of colour mixing are opposite 
to each other, the subject of colour liannony, contrast, and discord 
is concerned with the arrangement of the colour hues produced, and 
not with the method of providing these tones. To a certain extent, 
therefore, we can base our knowledge of the relationships of arras 
of light upon experience gained in the harmoniting of paints, etc. 

Coloured light possesses a luminosity not as-ailablc in dyes and 
pigments Moreover, dinereni coloura can be blended into each 
other with an cffcci quite difTcrent from that produced with 
paints, because of the additive elTcct aehicsed It would be incor- 
rect to apply exactly the rules of colour harmony, contrast, and 
discord as already dcseloped for pigments to the art of colour 
lighting, but these rules can act as a guide and scr\c a useful 
purpose until the knosvledgc of the use of coloured light has des-cl- 
oped sufficiently to enable a separate set of rules to l>e built up. 

COMPLF..MF-NTARY COLOURS 
Chromatic colours c.sn be cither fully saturated pure coloun or 
pastel tints or neutral tones of these pure coloun, as shown in 
Cliapter I. 

Since pastel and neutral colours always are drrisations of 
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pure colours, it is convenient to illustrate certain relationships 
between them by locating the main colours around the outside of 
a circle. * 

The colour circles vary a little according to difierent schools of 
thought, but in the main are all quite similar. Tuo examples arc 
given in Figs. 65 and 66, and it will be seen that while there is, in 
fact, a difference between Rood’s circle and the colours as arranged 




Fio. 65. CoLOCR Circle Accor&lnc Ftc. 66 Colour Circle According 
TO Lucktesh to Rood 

by Luckiesh, the differences arc not very great The Luckiesh 
circle is, however, based upon an anal^-sis of wave-lengths of 
coloured light, and is another representation of the facts illustrated 
by Maxwell’s colour triangle in Fig. 2. Tliere is sometimes a little 
confusion over the exact meaning of the terms " blue ” and “ violet,” 
but throughout this book the term ” blue ” is employed to signify a 
spectral blue, and the term “ violet ” for blue with a little red 
added to it. 

Complementary coloure wall be found at opposite ends of a 
straight line dra\N-n through the centre of a diagrammatic colour 
circle, and it isill be seen in Fig 65 that green and purple, blue and 
orange, red and blue-green, etc., are pairs of complementary 
colours. 

When, in dealing with coloured light, v\e speak of complementary 
colours we mean those that, when superimposed, produce white 
light. 

Another arrangement of colours is seen in the colour circle (after 
Titchener) shown in Fig. 67. The complementary colours shovvm in 
this diagram are different from those shown on the Luckiesh circle 
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(and, in fact, from those on most colour circJes) and are based upon 
a certain idea of colour vision. In practice, ho\vevcr, the ^vriter 
finds that the complementary colours based upon this arrangement 
arc pleasing and \-cry satisfying s^dien applied to areas of coloured 
light, though he does not necessarily accept the theor)* of colour 
vision involved. 

The complementary colours shown in Fig. 67 are very pleasing 
when seen side by side, >vhcrcas areas of complementary coloured 
light based on the Luckiesh and 
Rood circles are in some cases 
pleasing but in other instances 
rather discordant. For example, 
orange-yellow and blue present a 
pleasing combination, whereas red 
and blue-green make rather a 
harsh contrast. On the other 
band, the arrangement of colours 
in Fig. 67 shotiT yellow and blue 
as a pair of complementary colours, 
but in the case of red gives green 
as the complementary colour. 
Areas of red and green light of 
spectral purit)’ look ver>’ pleasing 
side by side. The complementary colour of blue-green i* given in 
Fig. 67 as orange, t^hich is a much more pleasing combination than 
red and blue-green (Fig. 63). 

COLOUR HARMONY 

According to Barrett Carpenter,* the three great principles of 
colour are harmony, contrast, and discord. He bases his rules on 
Rood’s natural order of colour, and defines simple harmony as the 
efTect of using any colour with its next neighbour or neighbours in 
their " natural order.” In considering contrasting colours we arc 
concerned with the relationship ofhues that are quite different from 
each other, while discords are the effect of a reversal of the natural 
order of colour. 

Rood’s natural order of colour is very interesting and is based 
upon observations of colour in nature. It is deduced that yellow 
is the lightest colour and violet the deepest, and that, starting from 
yellow, there are t>\ocoIour routes to violet, with the coloure deepen- 
ing as they approach violet. One route is yellow, via yellow-orange, 
orange, red, magenta, purple, to violet; the other route, yellosv, 

• Colow, by H. Barrett Carpenler. 
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\’ia yellow-green, green, peacock blue, turquoise, cyan-blue, to 
violet. In other u’ords, one route progresses from yellosv to violet 
via red, giving one scries of colour tones, and the other route via 
green, giving a diflerent series of colours. 

According to Rood’s natural order of colour, any pair or trio of 
colours adjacent to each other, on either path, are in liarmony 
\vhen the loiver colour is deeper than the one immediately above it. 
Thus, yellow and orange harmonize when the orange is a little 
deeper than the yelloiv. Red and magenta harmonize when the 
magenta is the deeper of the two. Again, green and grccn-blue are 
in harmony when the grccn-blue is the deeper colour, since it is 
the lo^ver one, i.c. nearer to violet. 

The \mter has experimented with the relationships of colour- 
lighted areas based on this rule, and finds that the results are very 
pleasing and that Rood’s law can be taken as a definite guide to 
harmony ^vhen dealing \rith colour lighting. 

Harmony of colour can thus be created by taking two colours 
closely related to each other from Rood’s colour circle (Fig. 66) 
and arranging these so that the colour nearest to violet is deeper 
than the one nearest to yellow. A trio of colours can be arranged 
on the same basis, the middle colour being deeper than the colour 
nearest to yellow and lighter than the one nearest to violet. 
Arrangements of this kind proridc a simple scheme of colour 
harmony. 

More elaborate schemes of harmony can be created by arranging 
a composition in svhich a pair or trio of harmonizing colours are 
supported by lighter or darker sets of the same colour. 

COLOUR CONTRASTS 

Complementary colours are true contrasts and ^vhen placed side 
by side tend to intensify each other. Contrasting colours arc, 
however, not always complementary’ colours. 

Contrasting cohucs that are truly complementary to each other 
be found at the ends of a straight line taken through the centre 
of one of the colour circles illustrated. As has already been pointed 
but, some of these pairs make rather a harsh contrast when seen 
side by side. A more pleasing effect is obtained when the contrast 
to a given colour is spread into two or three colours, the centre or 
centre colour of which is a true complementary of the first-named 
colour. Thus, instead of blue-green as a contrast to red, green and 
cyan-blue colours, as a pair, arc more pleasing. Alternatively, 
red can be effectively contrasted by a trio of colours, green, blue- 
green, and blue. 
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EfTccUvc combinations of contrasting colours can be obtained 
by scJccting three or more colours located at equal intcrcais round 
the periphery of a colour circle. Thus, on the basis of Rood’s circle, 
orange-yellow, green-blue, and s-iolct make an attractive trio. 
Again, green, ultra-marine, and orange go s\en together. 

It is most important that contrasting colours iJrat are imerjded to 
be balanced with each other should be kept on the same level of 
tone, i.e. should have the same degree of saturation. 

Contrasting colours that ate not complementary colours fend to 
change their appearance 'when placed side by side, and this is 
particularly true ^\hcn the area of one colour is greater than that 
of the other. The reasons lor this tendency* are briefly discussed in 
Chapter r, under the headings “ Afterimages ’’and “ Simvitancom 
Contrast.” The high luminosity of colour-lighted areas increases 
the tendency of non-complcmcntary but contrasting colours to 
change the appearance of each other. 

^\’hcn it is desired that contrasting colours shall harmonize, 
they can, \rilh effect, be arranged in accordance %vith Rood’s 
natural order of colour, i.e. the colour nearest to riolct should be 
deeper than tlie one nearest to yelJotv. 

DISCORDS 

The use of a colour in opposition to the rules that provide 
harmony trill create discord, and one example is the reversal of 
Rood’s natural order of colour. A small amoimt of discord, howexcr, 
can be made to complete a colour composition. It is an interesting 
fact that while large masses ofdiscordant colour are most unpleasant, 
a small touch of discord in a composition seems to bring it to com- 
pleteness and give it a sharpness that it ivould othemise lack. 

An example of discord wuld be the use of pale riolet in a 
composition comprising orange and the contrast blue and green- 
blue. A touch of this discord.int colour, hon ex'cr, can be used iritb 
good effect. Of coune, if employed to any large degree, it will 
upset the balance of the composition. 

TONE AND ITS EFFECT UPON COLOUR SCHEMES 

It has been shoxvn in Chapter i that tlie fundamental factors of 
any colour are Hue, Brightness (value or brilliance), and Saturation 
(chroma). ^STien dealing with coloured light, the term saturation 
indicates the amount of while in the colour. A fully saturated 
colour has no element of white, but as the percentage of white light 
increases, so a colour is said to become less saturated. Therefore, 
saturation concerns the tone ofa colour and is described by Webster 
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as “ that attribute in respect to Avhich colours may be dificrentiated 
as being higher or lower in the degree of vividness of hue.” 

Generally it is important to keep the main colours in a balanced 
composition on the same tone Tone contrast can, of course, 

be employed, but the contrast can often be slight in the case of 
large areas of colour, though it may be more marked when dealing 
^vith small quantities. 

Colours can be employed so that the tone level is kept constant 
by the use of adjacent colours; thus, the effect of shade is produced 
by colour variations rather than by loss of brightness. A column 
lighted on one side by yellow light can therefore be illuminated 
from an acute angle on the other side with orange light, so that an 
appearance of shade is achieved by the gradation of yellow into 
orange. 

One of the dilficultics experienced in stage lighting is that the 
standard range of gelatine colour filters is made up of colours that 
vary very considerably in their degree ofsaluration. This means that 
sharp tone contrasts are introduced when they are not required and 
considerably limit the e/Teciivc use of many combinations and 
contrasts. For example, there is a considerable difference in the 
degree of saturation of Straw No. 3, Amber No. 4, and Orange 
No. 5 gelatines, and were this not the case it would be possible to 
use these three colours in proximity to each other with very great 
effect, because they would then represent differences of hue on the 
same tone level. 

This difference in degree of saturation can, of course, be overcome 
by using three- or four-colour lighting equipment, and mixing the 
primary colours m different proportions to achieve the desired 
hue, because it is then possible to provide light of different colours 
from various sets of equipment and to build them up so that colour 
hues are on the same tone level. The ^v^itc^ finds that it is much 
easier to build up attractive colour harmony and contrast effects 
by using mulli'Colaur equipment ia this manner, than by the employ- 
ment of gelatine filters. The problems of dimmer operation, etc., 
which are then introduced, can be almost entirely overcome by the 
use of suitable control equipment, as for example, the Delicolor 
Controller described on page 86. 

COLOUR COMPOSITIONS 

Monochromatic colour lighting has very little colour value, 
because ^vithout a standard of comparison it is difficult to locate 
and appreciate a colour hue. As soon as a comparison colour is 
introduced, the factors of relative intensity and area arise, and then 
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wc nrc at ihc JwpnuJn? *>f a miour coJHposJiJon. /Mmoit aJJ 
arranf'cmcnt* or»tat;<? lic;htmi;, therefore, should be lightin;’ composj* 
liom, Ix^iusr ihrrr }* r.irrly an)* tustification for monochromauc 
or flat \%hitc lighlini;. 

The compleir stage lighting of a scene msv be a compound 
conipoiition in the sense that it is made up of a number of minor 
compenifions built into one master arrangement. Thus, there mav 
l>c one lighting coin|>osiiion for the tiuirt acting area with minor 
compoiitiom for lighting ofeluraeters on other parrs of the stage, 
and another com|>ositiou for the lighting of the setting — the whole 
lighting l>cing blended together so as to male one final composition, 
winch is halanccd, dramatical!)* correct, and sati$r)ing. 

rrequentlj', the Jighfingofa character should in itself l>e a colour 
lighting composition, as, for example, when a singer is the centre 
of interest, or is alone on the stage. Again, iJtere ma)* a curtain 
background to the artist which is lighted from seseral directions, 
and here too the liglitingshould be a complete composition in itself, 
but concei\*ed in the riglit relationship to the lighting composition 
for the artist. 



CHAPTER lO 


• BUILDING UP A LIGHTING COMPOSITION 

T he planning of stage lighting must be thought of in terms of 
an artistic composition, but certain practical considerations have 
to be kept in mind. 

• THE LIGHTING OF AN ARTIST 

Consideration should first be given to the purpose for which 
the artist appears on the stage. The lighting should bring out 
this purpose and determine the appearance of the artist and set- 
ting, at the same time providing the required standard of illumina- 
tion. If the artist is a conjurer, a high intensity of shadowlcss 
illumination may be required, but if he is a criminal creeping 
across a darkened room, then hea\7 shadows and low intensity 
lighting may be the aim. 

The relationship of the artist to the setting should also be con- 
sidered, as many types of dramatic effect are possible according to 
their relative dominance. Sometimes more dramatic emphasis can 
be given to a character on the stage by a pure silhouette effect 
than by the lighting of the character to a much higher intensity 
than the surroundings. On other occasions, it may be necessary to 
avoid any form of distraction and to focus attention on the artist 
by high intensity lighting with very subdued illumination on the 
setting. 

Acting area lighting may be required for a single artist (as in the 
case of a vaudeville act), or for numbers of people (as, for example, 
in the production scene of a revue), or for various characters in a 
play. It is obvious that a different treatment is required in each 
case, and it is equally clear that hard and fast rules for the lighting 
are impossible. Certain features, however, can be considered, and 
it is hoped that the following comments will be of interest. 

LIGHTING OF THE VAUDEVILLE AND 
CONCERT ARTIST 

Artists in a variety act or concert appearance may be presented 
in a pleasing setting, but probably this will have no direct connection 
with the entertainment, as might be the case in the presentation 
of a play. The setting is therefore completely subordinate to the 
entertainment and must usually help to focus attention on to the 
artist. Any type of background or lighting that distracts attention 
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from ihc artlsfmust therefore Ik avoided. This does not mean that 
interesting and attractive settings must not be used, but implies 
that they must be in harmony with the entertainment and help to 
hold the attention of the audience to the uholc act, ofs\hich, of 
course, the artist is the /bcal point.' Thus, a stage setting lighted 
svjth bluisli shades oflight ^vouJd help to support and /bcus attention 
on an artist spotlighted in >cllo\v light. 

A normal stage setting is much larger in area than a human 
being, and it ts natural for the eye to rove over the background 
unless the artist is doing something that holds the attention. The 
audience is more likely to watch attentively a dancer than a singer. 
Lighting can be used to counteract this dilTemnce in area and to 
give due importance to the artist by the correct use of brightness, 
contrast, and colour. 

The artist should be lighted to a much higher intensity than the 
surroundings. If sombre clothes are worn, an ei’en greater bright* 
ness ratio will be necessary, as only the face, hands, etc., of the 
person can appear brightly lighted. Thus, a very high ratio of 
illumination is required when the artist is a man in evening dress 
and the background is a drop-cloth painted in very' light colours. 
Assuming that die person is lighted by spotlights at maximum 
intensity, it may be necessary to lower the brightness of the foot- 
lights, battens, etc., which illuminate the background, until the 
desired contrast ratio is achieved. This may have the effect of 
reducing the general brightness of the stage as a whole, but it will 
certainly help to focus attention on the artist. 

The colour of the lighting is also very important, and here again 
contrast can play an important part. Excellent results can always 
be obtained by the use of colours that are in harmony somewhat 
in accordance with Rood’s Law', and the brighter, paler colour 
should generally be focused on the artist. Thus, pale yellow from 
the spotlights on a stage flooded with orange light, or pink on a 
stage flooded with bluish light, will give pleasing results. Again, 
striking results will be achiev'cd by using colours that are in con- 
trast, i.e. yellow light against a blue lighted background, or pink 
light against a background flooded with pale green. 

As ffte area of (Ac setbng is so much greafer ffrart rfre of cAo 
artist, very good results can sonustimes be obtained by lighting 
the person in a tint that is actuallya discord to the colour used for 
the lighting of the scene. This at once focuses attention on the 
artist and actually can create a very pleasing arrangemeht, because, 
as already pointed out, a harmonious colour composition seems to 
be sharpened and brought to completeness by a small amount 
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of colour discord. A singer flooded with pale pink-light could be 
presented in a setting flooded in deep blue and green light. The 
discord should always take the' form of a much paler colour on the 
artist than would be justified in normal colour calculations. In 
other words, colour harmonics-or contrasts can be' chosen, but with 
the stage coloun fairly saturated in hue, with the lighting on the 
artist very dc-saturated. Since pink is a ver^' dc*saturated red or 
mauve hue, harmonizing colours to this basic hue ^\•ould be orange 
or deep mauve, while the complementary colour would be green 
or green-blue. By the use of these saturated colours for the setting, 
and the dc-saturalcd colour (i.e. pink) for the artist, a discord is 
created because of the difference in saturation values; but, owing 
to the relatively small iirca of the discord, the results arc usually 
ver^' cfTcctivc. 

Usually it is better to employ two or three different colours for 
the lighting of the setting in order to avoid a monotonous effect. 
A good rule to follow', w'hen the setting permits, is to use lighting 
of two or three closely related colours from difTcrent directions, \vith 
a Certain amount of colour contrast splashed on at a suitable point. 
For instance, yellow and red light could be used from two directions 
with a splash of greenish-blue contrast provided by a flood or 
• spotlight. The artist could then be lighted with very pale lavender 
light. 

Certain types of entertainment are best presented under white 
light, and this applies particularly to comedy acts. Experience has 
shown that high intensity white lighting often creates a better 
environment than colour-tinted lighting when laughs are required. 
White spotlighting also is very effective when the stage is flooded 
with coloured light for a more artistic effect, and svill always show 
the artist in strong relief. From the point of view of the artist, 
however, w’hite spotlighting tends to be rather too harsh, and it is 
usual to use slightly colour-tinted light to soften the effect. 

When an artiste is wearing a long gown and is standing fairly 
still, pleasing effects can often be obtained by lighting the lower 
portion in a colour from one spotlight, with another spotlight 
superimposed so as to light the head and shoulders, etc. In this \vay, 
a bluish light, say, can be projected on to the dress, while a pale 
pink light is superimposed for the lighting of the head and arms, etc. 

Sometimes colourful, rather than natural, lighting is required, 
as, perhaps, in the case of a contortionist or dancer. Vivid colour 
effects can then be obtained by lighting from widely different angles 
in contrasting colours. The front-of-house spotlights must then be 
supplemented by additional spotlight or floodlights on the stage in 
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can be variations in the colour as s\t 11 as the intensity of the lighting. 
Barrett Carpenter points out that “ it is a well-knou-n principle in 
flesh painting ‘ to keep your shadou-s warm and your lights cool.' 
Thus, cold highlights on warm yellows or reds, and delicate cool 
grey or bluish edges of half tones supply the slight but nccessar)’ 
discords.” Although this advice concerns painting, the principle 
is sound sshen applied to lighting. The Dominant high-light can 
be a whiter colour than the Secondary Lighting, so that the low 
intensity areas are lighted in a warmer colour. Rim Lighting, 
from spotlights or floods partly bclitnd the artist, can be made to 
give, say, a bluish tinge to the edges. 

Attractive colour lighting compositions on an artiste can often 
he built up by the use of Dominant Ughting at an angle in, for 
c.xamplc, very pale yellow, superimposed upon Secondary Lighting 
that illuminates in warm ycllosv on the same side but farther behind 
the person, linked with contrast lighting (not complementary) on 
the opposite side, perhaps in mauve. The Dominant Lighting 
will smooth out these richer colours of the Secondary Lighting, 
except where low intensity or $h.adow areas arc created, thus 
giving the effect of softly coloured shadotvs. The picture may be 
rounded off by die use of the footlight in blue-green to give Fill-in 
Lighting sviih bluish-green under-shadows, while a touch of Rim 
Lighting from the back in a suitable colour will complete the effect, 
making a very charming picture. 

A rather more vivid and colourful effect can be achieved by the 
use of Secondary Ligluing illuminating opposite sides of a person 
in complementary coloui's. One of these complementary colours 
should be a colour similar to the Dominant Lighting but more 
saturated, as, for example, yellow, when the Dominant Lighting 
is pale gold. The Fill-in Lighting can Oicn be of a colour half 
way (on a colour circle) between these complementary colours so 
that an effect approaching white light is achieved where lighting 
from all three directions is superimposed. \Vhcn the Dominant 
Lighting is applied at a front angle, the secondary colour nearest 
in hue to the Dominant Light should be on the side more brightly 
lighted by the latter, so that an effect ofshading in colour is achieved 
on one side, wath the light changing to an edging of complementary 
colour on the opposite side. Undcr-shado\\s will tend to take on 
the hue of the Fill-in Lighting, providing a pleasant but gentle 
contrast to the colours of any side shadotss. 

^Vhen an effect of realism is required, it may be necessary to 
provide an excuse for the use of coloured light from various direc- 
tions. This b not difficult when St b remembered that in nature the 
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liglu re/Jcctcd from trees, grass, /lottTrs, etc, is aJi coiour-tinted, 
and c^'en the light from the sky (not tJje sun) is usually bluish in 
colour. Standing in a field near a red brick wall that faced the sun 
that was nearing the horiEon in a blue sky, one \voii!d be lighted 
with a Dominant Light of pale gold from the sun, tviih reddish 
tinted liglit on the opposite side reflected by the wall, and greenish 
tinted light from the grass in the field. Bluish light from overhead 
would also be provided by the sky. Thus, in actual practice, people 
arc often lighted in delicate or c\‘en deeply coloured light from 
various directions due to reflection of light from coloured surfaces. 

On these lines, lighting may be used to suggest the colour of 
surfaces not actually seen by the audience. Outdoor scenes often 
include no attempt to produce the appearance of grass, etc., on the 
stage floor, but additional eflect can be given to the whole scene if 
lighting from the footlights is pale green in colour, as though the 
upward light were reflected fiom a grass lawn or field. 

Sometimes vivid and startling colour effects arc required rather 
than a balanced artistic colour comp<»ition. Sharp colour con- 
trasts will always be obtained if light of complementary colours is 
projected from opposite directions As will be seen from Figs. 65, 
66, and 67, pairs of complementary coloun include orange and blue, 
green and purple, red and green-blue. The sharp contrast cfTect 
from the use of light of complemenwry colours from opposite 
directions can always be modified by projecting a certain amount 
of svhlte or near-white light from an intermediate angle. The 
strength of the white light svill determine the amount of colour seen 
by the audience and it will be found that quite a small amount of 
white light will considerably soften the colour contrast cfTect. The 
effect is often improved by the use of one of the complementary 
colours in a higher intensity than the other. Furthermore, an 
improved modelling effect may be achieved if one of the comple- 
mentary coloured lights is a little more to the front of the person 
than the other. 

When a person is to be lighted in a pronounced colour tint, 
additional effect can usually be achieved by a Dominant front light 
of the desired colour and then lighting from each side in separate 
colours corresponding to the fundamental colours comprising the 
Dominant Lighting. Thus, if the main lighting is yellow, the funda- 
mental colours are red and green, and if these are projected from 
opposite sides of the stage, a very delightful effect is achieved. Again, 
if the Dominant Light from the front is moonlight blue, the funda- 
mental colours of blue and green can be used separately from each 
side of the stage. One result of this arrangement is the deepening 
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of colour of the light at the sides oflhe person; although there is a 
variance in colour on either side, both these hues arc derivatives of 
the Dominant Light and so enhance its value. 

It is important to keep balancctl colours in a lighting composition 
nr the same degree of saturation, and one of the diHlcultics encoun- 
tered svilh the use of standard theatre gelatine filters is the varying 
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degree of saturation in colours ofany one group. Thus, Straw No. 3 
is a very de-saturated colour, while Amber No. 4 is fully and Orange 
No. 5 partly more saturated. This means that when Straw No. 3 
and Amber No. 4 filters are used on opposite sides of a person, the 
result is not very pleasing, whereas if both colours had the same 
degree of saturation, a fairly harmonious effect svould be achieved. 
Amber No. 4, for example, can be matched by a mixture of red and 
green light, ^vhereas Straw No. 3 can be matched by equal quanti- 
ties of red, green, and white light. Since saturation concerns the 
amount of white light present in a colour mixture, it will be seen 
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that the tone level of these two colours is very different; for a 
balanced composition, they are not sititabJe as a pair of harmonized 
colours. 

Colour hues obtained ffom mixtures of svhitc, red, green, and 
blue circuits in four-colour equipment possess a great advantage 
over those obtained from single lighting units with gelatine filters 
of a desired hue, because the former can be adjusted not only in 
colour hue but in degree of saturation. Thus, yellow and orange 
light can be pnyeeted on opposite sides of a person and the cohun 
adjusted both in hue and to the required degree of saturation. 
As explained in Chapter t, red, green, and blue light of the correct 
hue tviil act as primary' colours and tvhen combined in different 
proportions %'i'ill enable almost any kno\vn colour hue to be pros'ided. 
If, in addition, a full circuit ofs\ Wte light is a\*ailable, any saturated 
colour hue obtained from the primary colours can be de-saturated to 
the required degree by the introduction of a certain amount of 
while light. \N’hen white or near-white light is required the fourth 
circuit of w hite can be used, either alone or in conjunction svith one 
or more of the primary coJoufS, thus pmt^ding the required inten- 
sity of illumination for straight stage fighting. 

The Delicolor Control S>'stem described on page 86 provides an 
ttitemative to the routine of using gelatine filters of the required 
colour, because in conjunction with suitable four-colour equipment, 
colour mixtures corresponding to the entire gelatine range can be 
provided with ease. Furthermore, the degree of saturation c.tn 
be adjusted, whereas with gelatine filters they are fiJtcd and 
unchangeable. 

The light from gelatine filters can be made less sawmied by the 
use of two or three thicknesses at the same time; with many colours, 
however, there is also a change in hue when tw’o or three thick- 
nesses are utilized, and this is not alwaj-s desired. 

LIGHTING OF THE SETTING 

When realism is required, tJierc is little excuse for ihe use of 
coloured light through door openings, windo\^s, etc., unless the 
colour of the light can be justified b>* reflection either from a 
coloured surface or directly from light that logically might exist. 
Thus, pale pink light >NX)uId hardly he obtained from a \xlloss’ light 
source or from reflections off a green surface. Howc\cr, there is 
artistic Justification for exaggeration of the intensity and colour of 
the light, providing th.it both colour and direction are justified to 
some extent by the lay-out of the setting. 

In musical comedy, pantonumo, etc., both indoor and outdoor 
146 






Building Up a Lighting Composition 


settings are frequently lighted from wings and overhead by richly 
coloured light that, by no possible stretch of imagination, could 
ever happen in nature or fhet. A svoodland scene lighted with 
yellow wing floods on cither side of the stage, ivith mauve and 
peacock*blue lights from overhead, presents an impossible combina- 
tion as far as realism is concerned. This sort of thing, however, may 
be quite pennissible in musical comedy and revue, when realism is 
not required, but even then the scenery is often constructed and 
painted to look real, and the e.Ktravagant use of coloured light 
without any basis on fact will sometimes tend to present a vulgar 
rather than a pleasing effect. Fantasy can be achieved even with a 
realistic setting, by keeping to certain fundamentals as, for example, 
the fact that the sun docs not shine from two opposite directions at 
ihe same time. 

Beautiful and imaginative lighting can be achieved on realistic 
settings by keeping to some semblance of nature’s fundamentals 
but exaggerating them. If the Dominant Lighting bears some 
relation to fact, it is usually permissible to build up really vivid 
colour compositions, providing the relationship of the other colours 
to the Dominant Light is based on sound artistic principles. Thus, 
if there is an open air scene at night-time, the Dominant Light can 
be very pale blue-green from overhead, and other colours related 
to this dominant colour can be introduced from other directions, 
providing the fundamentals of colour harmony are maintained and 
the Dominant Lighting is not swamped. 

A mistake sometimes made is to pour sunbeams through windows 
on opposite sides of a room. This is, of course, impossible in nature : 
if sunbeams come from one side, the light seen from the opposite 
window must be reflected light. This reflected light might corne 
from the sky, or a >vaU, field, flower-beds, and so on, and the 
presence of any of these can be suggested by the lint of the light 
selected. If the light is assumed to come from the sky, it should 
have a bluish tinge, but if from trees or bushes outside the window, 
then a greenish tinge may be introduced. If tlic lighting is planned 
on these lines, it is, of course, permissible to project two or three 
different coloured lights through the one windo\v. 

^Vhcn there is a powerful Dominant Colour-tinted Light from a 
side direction, there will be a tendency for any lo\v intensity white 
lighting from the opposite side to take on a complementary colour 
lint; this is due to the factor of simultaneous contrast. With 
artistic licence, this tendency can be exaggerated and a touch of 
complementary coloured light added, even in scenes where realism 
is required. Thus, in an interior setting with pale or neutral 
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coloured \\alb, it will be quite permissible to balance powerful 
ov-erhead lighting ^\^th lighting from the footlights that has in it a 
tinge of colour complementary to the overhead lighting. 

Of course, in a stage production, it is not possible to keep strictly 
to realism but only to a convention of realism, othenNise, spotlights 
in the auditorium, for example, ssould be out of the question. It is 
\s-be, howet'cr, not to let the lighting stray too far from the bounds 
of reality, and if delightful and delicate lighting effects arc found 
that arc not quite justified by the setting, then it may be possible 
to introduce new features into the scene to adjust the matter. The 
general requirements for the lighting should be considered, of 
course, before a final deebion is made concerning the design and 
construction of the setting. 

Emphasb can be given to a person or object by lighting of higher 
intensity than ebewhere. For this reason, among others, it b usual 
to illuminate the most important paru of the acting area to a higher 
intensity than the remainder of the stage. Areas of varjing lighting 
intensity should be arranged with the same sense of balance and 
value as \NOuld be applied to the general dicor. The \arious 
areas of lighting should be merged into one lighting composition 
based on sound ssthettc prindples. Spotlights should not be used 
at random or left to be an afterthought when the d^cor is com- 
pleted, but lighting should be considered as part of the general 
arrangement. 

The balance of many scenes b upset by too high an intensity of 
light on flats behind door openings, etc., caused through the 
proximity of powerful floodlights that illuminate these areas to a 
higher intensity than the main part of the scene. Generally speak- 
ing, these areas arc not really important and there b little Justifi- 
cation for lighting them in a manner that suggests that they have 
strong dramatic value. Agaui, passageway's and rooms beyond 
arc not usually hghted in strongly coloured light; but if coloured 
light must be used, then let it fit in with the general colour com- 
position of the M'hole setting and not act as a discordant note. 

It b svcll knossTi that painted scenery looks much better when 
viewed under stage lighting, but the extent to which lighting can 
improve the appearance b not always realized. The use of slight- 
ly colour-tinted light will cause certain colours in the painting 
to stand out more vividly, and by the choice of a suitable tint 
the three-dimensional aspect of the painting may be enhanced. 
Painters of stage scenery frequently provide coloured shadows to 
create a three-dimensional appearance. If the lighting is slightly 
tinted in a hue corresponding to the colour of the shadovrt, they 
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wiW appear more real and thus promote the semblance of actual 
three-dimensional objects. 

WTicn light is colour-tinted, it means that there is a predominance 
of a certain primary' colour or colours in its composition, and all 
elements of the same colour or colours in pigments or dyes illumi- 
nated by this light will be brighter m appearance. Thus, light with 
a bluish tinge will cause the blue element in pigments, etc., to be 
emphasized, while light with a yellowish tinge will enhance the 
elements of red. green, and yellow in a painting. It is very interest- 
ing to watch a painted scene while diHcrcni hues of lighting are 
being tried out, and to olwers'c the vari.itions in appearance. 

Colour-tinted light harmonizes the difTcrent colours in a painting 
or setting and tends to bring together colours that arc quite dilTcrcnt 
from each other. Tluis, scenes can be painted in strong separated 
colours which afterwards 0.10 be unified on i)ic stage by the use of 
colour-tinted light. A landscape scene showing objects of widely 
different colours, as, for example, red wall, green bush, yellow 
thatched roof, mauve flowers, and blue sky, can be harmonized by 
being flooded with slightly colour-tinted light. 

Painters often employ bright or coloured outlines in their com- 
positions, and these can be enhanced by the use of light with a* 
corresponding colour-tint Dullish colours can be given more lift, 
and various coloun that are separated from each other by coloured 
outlines can be unified or more distinctly contrasted, according to 
the colour of the illumination. Coloured outlines may be made to 
glow at the same lime as changes arc cfTecicd in the appearance of 
the colour of the enclosed areas. 

Colours can be presented under stage lighting in a manner quite 
impossible to the ordinary artist, who, for the luminosity of his 
colours, has to rely upon the percentage they reflect of the incident 
light. It is impossible for a fully saturated blue in a painting to 
have a greater luminosity than yellow when the design is seen under 
ordinary lighting; but with stage lighting, the blue areas can be 
made to exceed the luminosity of the yellow areas by the suitable 
use of colour-tinted light. Thus, by the use of coloured light in 
place of white light, an entirely new factor is introduced into the 
art of colour. 


NEW ART OF LUMINOUS COLOUR 
Designs in luminom colour can be created by projecting light of 
different colours from various angles on to three-dimensional white 
or lightly coloured objects. The most beautiful colour compositions 
can be created in this manner and the colours can have a luminosity 
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that it b impoisiblc lo acfunt b}* any othsrr meant- The lumiinnity 
of an) colour can be increaicd or reduced at will, so that a rich fcJur, 
for example, can be made lo appear than a yellovr. 

Furthermorr, the cojotir of the JJgbtic:; can be chanjed $o one 
colour arran^erneiit can be dbtobrd into anod:er. A nw an of 
animated colour b no-.v unfoldlnir. and it b diffkult to foresee the 
final cfTcet it it likely lo have on itagc decor and prrseniation- 

Chanjjeable colour Uchting can be made to impart varying 
interests and meaning* to bade design and form, and eag cause 
appcaranca to chanty in harmony tvith difTcrent dramatic vaJucs- 
Eklicale or surtling changes can be cfiecied because colours can be 
made to succeed each other in any desired order, tshcreas scdi 
painted teenes the amount of chanty b limited. 

Coloured Lght has a beautiful, luiainota quality diSinilt, if cot 
impossible, to achies'c by dscs artd pigments. Uhen -white or 
reutral-colourrd surfaces are coloured bj mean* of light, b b weful 
to designate ihe resultant hue at luminoiit colour. The creatioa of 
co^r eompoBitiora in (usunout colour implies a new approach to 
the tubjeet of colour, because there b a vtsy marked diSsresee 
bet%^een coloured design presented b)' pirmenu and res-ealed b)‘ 
light, artd colour compodtions created b>' hgbi itself 

Luminous colour can be utiliaed to impart beauts' rather than to 
mTsal beauty and can continually unfold new aspects. Fona and 
outline can be accentuated and appearances correctly allied to 
draxoatic values. 

So far, Ktmic teturgs hast be en mainly constnictcd of painted 
canvas pieces or of draperies, and little use has )■« berm made of 
threr-dimensionaJ white set pieces iliumigated Bran various armies 
in luminous colour. While painted scenes wiU continue to be 
onploved for realistic settings, there b a large field for the employ- 
ment of while set jKcres with luminous colour for ^lectacular 
production scenes. One or two white columns, in cnnjunctioa wridi 
some three-dimensional set pieces or simple geogjctric shapes, can 
be transformed b>' luminous colour into a spectacle of very great 
beaut}'. The colours can merge into other col-twrs so that a sequence 
of un&ldmg colour harmonies is provided. Settings of this nature 
are best seen against a white or cyclorama had^roimd smcdily 
Qooded in coVauied 

This new art reveals and constitutes form laigch' bj- its own 
qualities, and cannot be restricted to the narrower limits of static 
colour As a succesrion of harmonics can be presented 

on a surface^ the latter is not an end in itself but a means 
to an gwd- 
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With luminous colour, n succession of bcnuiiful appearances can 
be presented, but since each diflers from all the others, they cannot 
all be exact representations of the actual area so treated. An artist 
normally creates by colour design a surface that is intended to be 
viewed as actually treated, whereas with luminous colour the 
surface is intended only as a medium for the reflection of light. 

Further information concerning opportunities for the application 
of luminous colour to production technique will be found tn 
Chapter 13. 



CHAPTER I I 


THE CHOICE ANT) EFFECT OF COLOURED 
LIGHT ON COLOURED COSTUMES AND 
SETTINGS 

S TARTLING changes can often be pnxiuced b)' thro\vTng 
monochromatic or richly coloured light upon objects of a 
different hue. Subtle changes also take place in the appearance of 
colours s\hen they are vies\cd under slightly colour-tinted lighL 
Colour-tinted light is used to a lar greater extent on the stage than 
white light and the effect of coloured light on coloured objects must 
be taken into account. 

APPEARANCE OF COLOURS 
In Chapter i the factors of colour wion and the colour com- 
position of light for different colours are discussed, and it is shown 
that an object appears to be coloured because it reflects light ra)t 
corresponding to that colour into the eye of the beholder. Thus, 
a yellow costume appears to be yellosv under normal lighting 
beause it selectively rdlects the wave-lengths of light corresponding 
to red, } ellotv, and green, and absorbs the remaining rays. Under a 
deep blue light, the costume would no longer appear yellosv but 
almost black, as the inddent light would not contain the light rays 
necessary to build up a sensation of ycllo\v and, as already shown, 
the garment absorbs any other wa\Te-Icngths of light, so that the 
Inddent blue light would be almost totally absorbed. 

It is not difficult to foresee the effect that colour-tinted light will 
hare on coloured objects of a different hue, If the colour composition 
of the light and the pigments is understood. The three-colour 
theory of colour %'ision is quite adequate for this purpose, and it b 
only necessary to comprehend the approdmate proportions of red, 
green, and blue light in the tlluminant, and the reflccthc qualities 
corresponding to these colours in the object that is lUununated. 
Thus, a ydloiv material will imply that red and g reen light s>'ill be 
reflected and blue light absorbed, and this means that rtd and green 
must be present in the illuminant if the material is to be seen 
as yellorv. 

One normally speaks of colour as it wx>uld be des\-ed in da> light, 
and if the hue is to appear the same under artificial light it is 
necessary' for the reflected light rays to be present to the same 
d^rce in the illuminant as in dajhght. When thinking in terms 
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of three primary colours of light, it is usual to. assume that normal 
'white light corresponds to equal intensities of the three primary 
colours, red, green, and blue, and tliis usually means a greater 
lamp load in the case of blue. 

The composition of the main colour hues of light is shown on 
pages 3 to 8. It will quickly be seen tliat some introduction of the 
primary colour or colours not used in a mixture will have the 
cfTcct of de-saturating the colour, since when all three primary 
colours arc present to any degree the colour mixture begins to 
approach svhite. 

In daylight an orange-coloured object reflects all the red incident 
rays, but only partly reflects the green rays of light. If an artificial 
illuminant -possesses the same proportion of red and green light as 
in daylight, the colour of the orange object will be unchanged. 
But if, for example, there is a greater preponderance of red in the 
illuminant, then the colour of the object will be changed, because 
the proportion of red light reflected trill be greater than normal, 
causing the colour hue to change from orange nearer to red in 
appearance. On the other hand, if green light exceeds red light 
in the illuminant, the resultant reflection of light rays will produce 
an appearance much nearer yellow than orange in hue. If the 
illuminant emits only green and blue light, however, the appearance 
of this object will change from orange to green, because the absence 
of red light means that no red rays can be reflected, and of green 
and blue light the object will reflect only the green rays, because, 
as already shosvn, it normally absorbs blue light. (See Plate III.) 

CHOICE OF FABRICS 

The appearance of costumes and dresses is governed not only by 
their colour but also by the matcriab of which they are composed. 
Thus shiny material gives specular surface reflections of the incident 
light as well as normal diffuse reflections where selective colour 
absorption may have taken place. A mat fabric, hoit'cver, irilJ 
give little or no such surface reflection of light but will reflect only 
light corresponding in colour to its own make-up. 

Briefly, materials can be divided into three classes: (a) mat, 
(6) shiny, and (c) transparent or semi-transparent. ^Vhen light 
falls upon shiny materials, a certain amount of specular reflection 
takes place in addition to spread and diffuse reflection. Mat 
materials give only diffuse reflection; while transparent or semi- 
transparent materials transmit a certain amount of the incident light. 
The diffuse reflection from shiny materials gives the normal colour 
appearance of the fabric; but in addition, the glossy surface, at 
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certain angles, Avill reflect incident light ra>’5 direct into the eye of 
the beholder without any colour absorption taking place, and at 
these positions the fabric gleams and takes on the colour of the 
incident light. Thus, black satin, ac certain angles, will reflect light 
of any colour quite well, whereas black serge would hardly reflect 
any light. 

Dresses made of satin or other glossy materials must therefore 
be lighted -^vith great care if they are to maintain an appearance 
corresponding to the normal colour of the material. A pale blue 
satin lighted by white lights wrongly placed may give so many 
bright surface reflections of incidenf light as to make perception 
of the pale colour^tint rather difficult. On the other hand, the 
appearance may be enhanced if the incident light is coloured to 
correspond ^v^th the colour of the fabric, so tliat the high-Hghts give 
the right impression of colour. It is important, of couree, that the 
material is not generally lighted with colour*tinted light of a different 
hue, or not only will the pale blue shade of the material change in 
appearance but it will be somewhat submerged by the presence of 
coloured high-lights of a different hue. 

Coloured high-lights of a hue different from that of the material, 
however, can be made to enhance the latter if the fabric is first 
flooded in light tinted to the correct colour and is then made to 
gleam by reflection of light of a near-colour, the relationsliip of 
these two coloured lights being based, say, on Rood’s Law (see 
page t34). Thus, a pale blue dress would be first flooded in pale 
blue light, and the high-lights added in pale green or pale green- 
blue, the latter two being even more pale in hue than the blue. If 
the right balance is struck, the appearance of the dress will be 
enhanced svithout departing from its natural main colour- 

Costumes and dresses made of shiny materials can often be 
lighted svithout consideration for their normal colour, providing 
a pleasant e/Tect is obtained. In these cases, all the factors of colour 
contrast, harmony, and discord can be utilized and colour com- 
positions built up to provide every kind of effect. Very vivid effects 
svill alu’ays be caused by lighting Ccom different directions in con- 
trasting colours, the maximum of contrast being obtained when 
the lights are complementary to each other in hue. 

Mat materials provide little in the way of surface reflection, 
although some fabnes do have a certain amount of gloss. The 
appearance will depend upon the colour of the light reflected from 
the material and, if the normal colour appearance is to be retained, 
it b important that the illuminanc should possess the required 
proportions of U»e essential primary colours. Colour-tinted light 
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means that there is a predominance of one or two of the primary' 
colours, and this is bound to effect a change in the appearance of 
most coloured fabrics. Mat materials lend to change in colour 
under stage lighting rather more than shiny materials, so when 
startling changes in the colour materials arc required for stage 
effect, mat materials arc usually the most impressive. 

When a dress made of a mat material has plenty of folds, emphasis 
can be given to the normal colour by lighting the dress mainly in 
white or in a colour-tinted light corresponding to the normal hue 
of the dress, \Nith, in addition, a little light of a near colour playing 
on to the folds, which tends to build up the colour appearance of 
the remainder of the dress. The near colour should be chosen in 
much the same way as that discussed above for the satin dress. 

Sometimes the appearance of a dress is enhanced by the use of 
light of a colour different from that of the dress, because, although 
a change takes place, the colour value of the material may be 
sharpened and appear more pleasing than the original colour. This 
Is particularly the case when a dress b viewed against a colourful 
setting, because the various colours on the stage can be unified and 
brought together by the judicious use of colour-tinted light. Even 
colours that would normally jar when seen together can be 
harmonized to some extent m thb way. 

When a number of dresses differing in design and colour are 
seen on the stage at the same time, they can be blended into one 
colour composition by lighting of the correct colour. Sharp con- 
trasts of colour can be either accentuated or diminbhed, and 
elements of colour conunon to many dresses can be enhanced, 
according to the ideas of the producer. Furthermore, the different 
colours can be more easily blended together for a single dramatic 
effect, should this be necessary. In musical comedy and revue 
there are also great possibilities of producing a scries of different 
effects by various changes in the colour and arrangement of the 
lighting. 

STUNT AND COLOUR CHANGING EFFECTS ON 
COSTUMES AND DESIGNS 

Since Samoiloff introduced his colour cliange effects at the 
London Hippodrome over twenty years ago, there has been a 
continuing interest in the possibilities of using light for striking 
changes in the appearance of persons and scenery. By means of 
light, girls in bathing costumes can be changed into nudes, ^vhite 
men into negroes, dresses can be made to disappear, designs can 
be varied, and scenery changed in appearance. Usually there is 
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It will be appreciated that the appearance of the colours will 
not l>c as shouit if the object has a shiny surface, because specular 
reflections of IirIu SN-fll take place, and, if these directly enter the 
eye of the Iwholder, the object at these points will appear to take 
on the colour of the liRhliuR. . 



BATHING BELLE TO NUDE EFFECT 
A girl in a bathing costume can be made to appear almost a nude 
under pleasing lighting, provided that (e) ilic costume is tightly 
fitting cvctyssherc, and (b) the colour of the costume is a fairly 
pastel colour, preferably pink or rose or some other tint deeper 
than but near to flesh colour. When the model is lighted in a tint 
complcmcntarj- to the colour of the costume, the latter will be seen 
in a marked degree and will be clearly distinguishable fhsm the 
body. Wlicn light of a colour corresponding to the costume is 
flooded on to the model, both limbs and costume svnll take on the 
same colour hue, and it will then be diilicult to distinguish the 
actual costume. The colour change effect is fairly easy to obtain, 
and the most diflicult part of this eflect is to get a bathing costume 
to fit without u-rinkling; under the “ nude ” lighting, the winkles 
rather spoil the eflect and surest the presence of a costume. 

THE WHITE MAN TO NEGRO EFFECT 
A white man can appear to change into a negro, or vice versa, 
by means of monochromatic red and green light and his own make- 
up. If the face, hands, etc., arc co\'ered in \-crmilion, when viesved 
under a monochromatic red light the appearance aviU be that of a 
normal person seen under red light, because there is nothing to 
suggest the presence of the vermilion make-up. \Vhen the light is 
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changrd to a Tnonochruniabc green hu?, the ^'enruBon m^C'Up 
takes on the appearance of a de^ b^o^m and, if the make-up has 
been properly applied, a ver^* good illusion of a negro is created. 

To achie^'e thi result, the gelatine filters used from the range 
shouTi on page 35 should be Red Xo. 6 and Green Xo. 39. 

The appearance of the clothing can be made to change at the 
same time as the person’s lace if the colours are properly worked 
out. Thus, if the white man is supposed to be in es'cning dress, the 
presence of vermilion stripes on the shirt Front will not be seen under 
the red light; but when the lighting is changed to green, they tvill 
appear «vidjy in dark brmtai. Similarly, the tvhite tie can be given 
spots, and s'arious other changes can be dc\'iscd to appear in the 
clothing. 

Some )-ears ago, the uiiter produced a scene in t»hich a number 
of Arabs on the stage in white robes, etc., were changed in appear- 
ance, b>’ means of hghting only, to officers of the French Foreign 
L^on. The scenerj* was changed at the same time from a vieu’ of 
the desert to the interior of a fort. The lighting filters used on ibis 
occasion were Blue Xo. 19 gelatine for the Arab scene, and Red No. 6 
gelatine for the interior of the forr. Vermilion maie-up was used 
on the faces, and although the blue light turned this almost black 
(instead of ffie brown appearance obtained under green light) the 
blue light was necosary because the Arab scene taking place 
at night. 

CHANGES JN THE APPEARANCE OF SCENERY 

Scenery can be designed to gire \ery marked changes in appear- 
ance when illuminated in light of different colours, and the pig- 
ments and materials usually empJo)'^ by scenic artists give ver)* 
good results indeed for this purpose. The principles already 
outlined for the treatment of dresses and make-up apply also to 
scenic designs. Ir is not very difficult to work out a combination of 
colours that will enable one scenic design to appear as i^vo distinctly 
different scenes when vic\%ed under suitable lighting. 

A can>-as cloth, for cxaioplc, can be painted so as to represent 
the Taj Mahal when seen under blue lighting, and an English 
landscape under red lighting. This is achicted by first of all 
painting the Taj Mahal scene in morujchromalic red paint on a 
white ground, and then, when the paint is dr>% superimposing a 
design of an English countryside, carried out in a monocluumatie 
blue paint, on the first design. It U a good idea for the artist, 
while carrying out the painting, to \ievv the canvas from lime to time 
through pieces of red and blue gdarine. Then he can be sure that 
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he is using the right density of colour for it to disappear against the 
\vhitc ground svhen seen under a light produced by the appropriate 
colour filter (sec Pig. 70), 

U’hen (he canvas is illuminated with red light, those parts of the 
design carried out in red against the u-hite background disappear 
from view, and only the design carried out in blue pigment is seen, 



the led light shelving this up as a dark area. ^Vhere the blue pig- 
ment has been superimposed on part of the red design, a grey 
appearance is produced, and thb will appear to fit exactly into the 
remainder of the design. When the I^hting is changed to blue, 
those parts of the design in blue pigment against the ^vhite canvas 
disappear from viesv, and only the design carried out in red pigment 
is seen, the blue light turning this almost black in appearance. 
Where the blue design has been superimposed on the red pigment, 
the dark grey is lost in the general monochromatic appearance of 
the design. 


t6o 




PART IV. PR^\CTia\L LIGHTING FOR 
STAGE PRODUCTIONS 


CHAPTER 12 

SUGGHSTIONS FOR LIGHTING A PLAY 

T he action of most pla\-s takes place in an interior setting, 
and outdoor scenes arc less often used. ConsequentJj’, lighting 
arrangements for many plan’s arc governed by the fact tliat overhead 
lighting equipment can be used only to a limited extent (except 
near the front of the stage), o\\ ing iq the presence of a scenic ceiling. 
Footlights play an important part because, in the absence of several 
overhead battens, they ha\'c to provide much of the general 
illumination, especially of the svalls and ceiling of an interior. Spot 
batten equipment is almost essential. 

When vertical proscenium battens are available, they arc often 
employed in addition to the footlights, uhen the setting lends itself 
to their use. Circle spotlights abo art very useful, for providing 
additional front illumination. Perch spotlights and various portable 
spotlights and floodlights are utilized for local effects. Sometimes a 
sky-cloth or backcloth is visible, and is illuminated by overhead 
and/or portable equipment. Spot booms arc sometimes used. 

Generally, the spot batten equipment and footlights are most 
important, the remaining equipment being used to augment their 
illumination and to provide various local effects. Fronl-of-house 
arc spotlights are not usually employed for “ pm spotting ’* certain 
artists, since the stage itself b lighted unth the correct dramatic 
balance and the producer arranges matters so that artists are placed 
to get the desired illuminaiion at appropriate points in the play. 

ARRANGING THE SPOT BATTEN 
^\’hen the lighting of an interior scene is being planned, it b \%ell 
■ to start by considering the setting of the spotlights on the spot batten 
equipment, and the spotlights available for the scene should first be 
correctly angled. Certain spotlights may have to be tilted to direct 
light on to some portion of the setting or acting area to provide a 
specific effect, but spotlights available for the general illumination 
are usually angled to>vards the main part of the acting area. This 
arrangement prevents or restricts the spotlights from lighting up 
adjacent sceneiy, and builds up the intensity of illununation 
to\%ards the centre of the stage. Of course, the action of the play 
may require variation of intensity on different parts of the acting 
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area, and the spotlights are then arranged to piovide this. Apart 
from local effects, however, it is usual to light the scenery to a lower 
intensity than the acting area. 

When prismatic lensplate spotlights are comprised in the spot 
batten the beams of light are soft-edged; but sometimes the spot- 
lights are of the type that give a clear-cut circle of light, and frosted 
filters can then be employed to soften the light and smooth out the 
clear-cut edge. Soft-edged beams arc particularly desirable ^vhen 
light from a spotlight impinges on part of the scenery. 

COLOUR FILTERS FOR BATTEN SPOTLIGHTS 

^Vhite light is seldom used alone, because the effect is somewliat 
harsh, and it is usual to fit some or all of the spotlights with colour 
filters. Even when the effect of white light is desired, It is generally 
better to achieve this by a mbctuie of light from spotlights giving 
slightly different colours. For example, spotlights alternately fitted 
with f^Ie Gold No. 52 and Pale Rose No. 54 filters uill give a very 
pleasing effect. Alternati%-ely, white light from a miinber of spot- 
lights can be mingled with light from other spotlights fitted with 
colour filters, so that the white is just softened a little. • 

Spotlights used in this manner can be employed to build up n 
mosaic of slightly different colour-tinted lights, which give the 
effect of a broken white. The eftect is most attractive and has been 
aptly called plastic lighting. Subtle variations in lighting intensity 
and colour are effected, and added interest is given to people moving 
about the stage. 

Some three dozen colour filter tints arc in frequent use .nod the 
possible arrangements of spotlights with different filters arc legion. 
Stage lighting is as much a matter of individual taste and arrange- 
ment as is stage dicor, and it is impossible to make dogm.ilic 
statements and fix hard and Iasi rules as to the .'urangement of 
colours. The stibject can be clarified, however, if it is remembered 
that a number of the sLandard gelatine tints .arc really not suitable 
for near-while lighting, and that, for this purpose, consideration 
need be gi\cn only to a smaller range of lints, numbering approxi- 
mately fourteen colours. 

The standard gelatine range of about thirty-six popukar colours 
includes a number of saturated colours as v*eIJ as very p.iJc and 
scmi-pastcl tints. The deeper hues are seldom required for the 
straight lighting of .a play, and generally the choice lies l>eiv\ccn 
the pastel colours and the very palest tints, llic popul.ir range of 
filters is not yet num?#crcd in any scienlific order, %\ilh sat orated 
colours adjacent to other lints representing them in s’arious stages 
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of dc-saiumtion. Therefore, it is difTicolt to list them in a manner 
that indicates the relationship between the variotis hues. However, 
the following arrangement gi\-es some idea of the range of certain 
colours from deep hues to vcr>* pale lints, Tl»r remaining colours 
in the range arc somewhat individual and cannot be correlated 
well in a table of this nature — 


n.ir onoL-.! 

1 

rAtne t'oim.Ki 


Dfn> Plue No. 19 

Mntium Itiue No- 3 ) 

M.MkaiiieKo. 18 

Strei mue No. 17 
(Yrlliiw No. M 

Medium Aml^r No. 4 

Amber Nn. a ! 


UkU No. SI 
ll'alr Gold No. Si 

Onoje Na. 3 

j I>rj' Amber No. 33 

1 

— 

I>«p Roie Ntv 1 » 

I Dre;> ISuV No. l< 

Stul-Roee No. 10 * 

I.dvcniler No s^ 

M*smta No. IS 

1 

licht Rih* No 7 

1 /r*le ^Itnun No S 3 

1 tF*k Une No 54 


tM.iaie.Salmiin No. 9 

Green No. n 

j P« Cr«n No. a' 

j — 

1 


THREE-COLOUR BASIS FOR SPOTLICllT FILTERS 
It has been shown that the primar>' colours of light are red, green, 
and blue, and that the mingling of equal intensities of these three 
colours will produce wliite light. A row of spotlights, consecutively 
fitted with red, green, and blue colour filters produces white light 
where the colours arc equally mixed, but broken cfTccts on people 
and properties will be rather vivid, and perhaps too colourful for 
straight dramatic lighting. Consequently, pastel shades of these 
three colours would be more suitable. An ideal arrangement would 
be equal numbers of spotlights fitted in turn with pale red, pale 
green, and pale blue colour filters, but unfortunately these tints arc 
not all available in the standard range of colour filters. 

It will be seen from Plate I that the three sccondar>* colours of 
light, i.e. magenta, yellow', and peacock blue, w’ill also add up to 
white light, if equal proportions of these three colours are mingled. 
The resultant range of colour lints in the broken light is not so 
great as with red, green, and blue, but none the less, the results are 
very effective. Fortunately, the standard colour filter range does 
include pastel and some very pale tints of these three secondify 
colours, although in the case of peacock blue there is a quick jump 
from a rich green-blue to a pale steel blue. However, tlic missing 
colour can be replaced to some extent by using double thickness of 
the pale steel blue. 

The folloNving arrangement of standard colour filters indicates 
some of the available hues that approximate with various degrees 
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of saturation to basic colours corresponding to the secondary colours 
of light, magenta, yellow, and peacock blue. 


tra7Kn4.fr cotaijts • 
(Sl ghily pasklj 


«EIIT rAItTL COLQuei 

1 EXTiieUEi.rrAiBTis-n 

D»rkPi£ANo. II 

Mid-Rese No. to 

Lateoder No sS 

1 Pale Rose No J4 

Xlediurn Amber Nq, 4 

rnouble ThickocM 
\ of Pale Gold No 5* 

Straw No. a 

1 t OordNo'^s'^’or 

or Moonlight Clue I 
No. >6 J 

— 

/Double Ttudineia of 
t Sled Blue No ,j 

Sled Blue No. n 


Spotlights on a batten, fitted in turn ivith colour filters from any 
one of these four groups, will give a final light that approximates to 
white, with delightful broken colour effects. The group selected 
depends upon the dramatic key of the lighting, and for straight 
plays the choice will usually be either the very pastel group or the 
fourth group. Thus, equal numbers of spotlights, fitted snth filten 
Lavender No. 36, Straw No. 3, and double thickness Steel Blue 
No. 17, will give a slightly colourful eflect, while equal numbers of 
spotlights fitted with Pale Rose No 54, Pale Gold No. 52, and Steel 
Blue No. 17 \m 11 give a high intensity of broken white, \vith subtle 
variations only of tone on objects and people. 

VARYING THE HUE OF SPOTUCHTINO 

It will be appreciated that equal quantities of primary or secon- 
dary colours of light will tend finally to give a pure %vhite light, 
whereas for dramatic purposes it is better to have the light slightly 
colour-tinted. In the examples just given, it may be necessary to 
reduce slightly the intensity of light from spotlights fitted’ with 
colour filters of one particular hue, in order to give the lighting the 
necessary off-white effect. Thus, m the case of Lavender No.. 36, 
Straw No. 3, and double thickness Steel Blue No. I 7 i It "ill be 
necessary to reduce the intensity of the spotlights fitted with Steel 
Blue filters m order to give the light a ^varm tinge. Alternatively, 
the spotlights can be kept at full strength, but fe\^ er of them can be 
fitted tvith the Steel Blue filters, so that there is a predominance of 
the other colours. 

Usually, each spotlight on a spot batten is controlled by a 
separate dimmer, and then it is easy to vary the intensity from 
spotlights fitted svith the same colour filters. An important advan- 
tage of using sets of three colour filters as just described is that, by 
variations in intensity of one or more of the three colours, the 
lighting can be given a pronounced tint towards blue, yellow, or 
164 



Suggestions for Lighting a Play 


pink. This is very useful not only for dramatic effects, but for 
providing lighting in keeping Avith the suggested time of day. 
If the setting is to be seen in night light, then pale blue lighting is 
available, while a predominance of the pink lighting is suitable for 
the set when artificial illumination is supposed to be in use. Pre- 
dominance of the yellow lighting will give a bright sunlight effect. 

It is not always convenient to employ several spotlights fitted 
with different colour filters, and sometimes single spotlights, or a 
number fitted tvith the same colour filter, have to give the desired 
effect. In these cases, the following suggestions for colour filters of 
spotlights lighting an acting area may be helpful — 


Cold Light . 

Late Evening or even Night.iiir.e 

Night Lighting 

Rich Sunlight 

Bright Sunlight 

Bright Interior Daylight 

Bnght Interior Artificial Lighu'ng 

Rich Interior Artificial Lighting 


Steel Blue No. 17. 

Double thiclcness Steel Blue No. 17. 
Middle Blue No. 18. 

Straw No. 3. 

Pale Yellow No 50. 

Gold No. 51, or Pale Gold No. 5a. 
Pale Salmon No. 53, or Pale Rose 
No. 54, or Lavender No 36. 

Light Rote No 7, or Middle Salmon 
No 9. 


EFFECT OF LIGHT ON MAKE-DP 
Consideration must be given to the effect of the colour df the 
lighting on make-up. It is generally found that, by themselves, 
Yellow No. 1, Amber No. 2, Straw No. 3, Medium Amber No. 4, 
Orange No. 5, and Amber No. 33, are rather hard on the ladies, 
although they arc sometimes used with effect on male characters. 
The most effective standard colour filter for a feminine make-up is 
generally Lavender No. 36. Salmon No. 8, or Middle Salmon 
No. 9, can be effectively employed abo, when it is convenient to 
use this type of hue. 

Blue lighting or light with a pronounced bluish tinge usually has 
a very adverse effect on standard make-up and causes red and 
pinkish make-up colours to assume a dark, purple tinge. The 
effect is hardly noticeable under a Steel Blue No. 17 or e\en a 
Middle Blue No. lO, but with Dark Blue No. 19, Deep Blue No. 20, 
and Medium Blue No. 32, the change in the appearance of standard 
make-up is quite marked. Rich colours tend to flatten and take 
the colour detail out of make-up, and ^vhcn the appearance of a 
person depends upon make-up care must be exercised on this point. 
It must be remembered, however, that modem lighting technique 
can replace make-up to a considerable extent, by the correct use of 
directional lighting, colour, and shadow. Lighting as a beauty aid 
can often be much more effective than stage make-up, and has the 
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advantage of changeability, for lighting changes can be made in 
harmony with the dramatic values of a scene. Thus, a tragic 
appearance can be imparted to a character, and, if desired, this 
appearance can be intensified or lessened, according to the unfolding 
story. 

VARIATIONS IN COLOURED LIGHT FROM 
STANDARD FILTERS 

It is shown in Chapter 3 how the colour of light obtained from a 
colour filter varies svith dificrent light sources. There is quite a 
marked difference in the appearance of light obtained from most 
standard colour filters when used in spotlights, as opposed to 
magazine compartments in battens and /botli'ghts. A much higher 
intensity of light is projected through the colour filter on a spotlight 
at full strength, and furthermore, the spectrum of light from the 
filament of a 150-watt gas-filled lamp is not the same as the one 
belonging to, say, a looo-watt gas-fiUed projector lamp. 

Colour filters fitted in magazine compartment footlights and 
battens usually provide a duller colour than is provided by tlte same 
filters in spotlights. In order to get the same colour effect as pro- 
vided by a spotlight, it may be necessary to fit the magazine com- 
partments with filters of a deeper hue. light passed through a pale 
colour filter appears to become more colourful as the lighting 
intensity is increased and, conversely, appears less colourful tvith a 
lower intensity. 

The difference in tlie colour value of light obtained from a filter 
tvhen used with lamps of various sizes must not be confused with the 
variations in intensity caused by dunming a lamp circuit. When a 
lamp is run at a reduced voltage, there is a change in the spectrum 
of emitted light: this produces a change in the colour of light 
received through a colour filter. Some colour filters arc very 
sensitive to this factor: Lavender No. 36, for example, gives light 
of an appreciably different hue if the lamp behind the filler is 
dimmed. Careful thought must be given to this question or deli- 
cately balanced colour effects will be lost when the lighting is 
reduced in intensity. 

JOOTLIGHTING FOR INTERIOR AND EXTERIOR 
SETTINGS 

In an interior setting, only one or two overhead battens can 
usually be employed owing to the ceiling piece, and a good deal of 
the general illumination of the setting may have to he provided by 
the footlights. In the absence of many overhead battens, there is a 
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tendency for the footlight to cast shado^^'s of people and properties 
on to the setting. To overcome this tendency it is usual for frosted 
colour filters to be fitted in the magazine compartments of a foot- 
light ^vhen an interior setting is to be illuminated. Generally, the 
colour filters chosen for the footlight are of a richer hue than are 
fitted in the overhead battens. Ordinary white light is seldom used 
alone as the effect is rather too harsh, and very pale colour filters, 
probably Gold No. 51 or Pale Gold No. 52, are often fitted instead 
of a circuit of white. 

Magazine compartment footlights arc generally wired on three- 
or four-colour circuits. It is usual to fit each circuit with a different 
set of filters, so that variations in the colour of the light are possible, 
and illumination amounting to near-white light can be obtained by 
using all the circuits together. 

One footlight circuit is generally fitted with Gold No. 51 or Pale 
Gold No. 5a filters, in order to provide near-white light. Another 
circuit is usually fitted with pink filters, but, instead of the Lavender 
No. 36 or Pale Rose No. 54 filters favoured for spotlights, Light 
Rose No, 7 is more likely to be employed. 

If any night effects arc required, or perhaps even a cold light, 
the third circuit may be fitted with blue filters: these trill be Steel 
Blue No. 17 for just a cold light or Middle Blue No. 18 for a pale 
blue light. If the equipment is arranged for four colours the 
remaining circuit may be a duplicate of one of the other three or 
it may be fitted tvith yellow filters, as, for example, Straw No. 3 
for a pale ycliotv, or ^^cdium Amber No. 4 for a richer hue. 

The final selection of colour fillers for a footlight, of course, \rill 
be based on the needs of the producer as regards the time of day, etc.; 
if there are no night scenes, for example, the blue filters may be 
omitted. Thus, for one recent production the footlights were 
provided ^rith one circuit of Straw No. 3, one circuit of Light Rose 
No, 7, and two circuits of Gold No. 51. 

^^^^cn four-colour equipment employing Avhite, red, green, and 
blue filters is available, the desired colour hues are obtained, of 
course, by mixture of the circuits. 

OVERHEAD BATTENS FOR INTERIOR AND 
EXTERIOR SETTINGS 

It b probable that only one, or at the most t\vo, overhead lighting 
battens can be used for the front lighting of an interior setting, as 
the remaining battcru may be shut out by the ceiling piece. The 
main lighting for the acting area is then achieved by the overhead 
spot equipment, and the footlights provide much of the general 
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illumination of the setting. In so far as the baltcm can be used, 
they add to the general illumination, and arc usually fitted uadi 
colour filters sirnilar to those prowded In the footlights. It is prob- 
able, hov«vcr, that paler colours may be used in certain cases, even, 
for example, Gold No. 51 or Lawndcr No. 36, compared \Wth 
.Medium Amber No. 4 or Light Rose No. 7 in the footlights. 

Probably a backcloth or skj'-clolh can be seen through tnndotvs 
or doors in the setting, and ot-crlicad battens can be used to illumi- 
nate this cloth. If a blue sky-cloth is employed and more than one 
time of day or night is to be represented, the batten illuminating it 
may be fitted entirely with blue wjlour filters, dlfTcrent circuits 
being fitted with, s.iy. Steel Blue No. ty, Af/ddle Blue No. 18, and 
Medium Blue No. 3s, for mixture as desired. It is often found that 
excellent results arc obtained on a blue skj'-cloth as follow's — 

Davrn«-t» )La\endirrNa 3G. 

Uayt/rccB . . . fsieficrueXo. 

Night SV)' . Middle Blue N'o. 18. 

Deep Night Sky . ■ Medium Blue No. 3s. 

Sometimes a sky batten is fitted with two circuits of Middle Blue 
No. t8 and two circuits ofMedium Blue No. 39: by combinations of 
these circuits different detuities of blue light can be provided. The 
Carl Rosa Opera Company, for example, efien use, in four-colour 
equipment, one circuit each of Middle Blue No. 18 and Dark Blue 
No. 19, and nvo circuits of Medium Blue No. 39. 

The back-cloth may represent an exterior scene. If this is to be 
viewed in sunb'ght, a combination of circuits fitted with Dark Pink 
No. 1 1 and ordinary while light will generally give a very good 
effect. A combination of pink and white light gives a tvuiTner 
effect than that of yellmv and white light, which sometimes gives a 
slightly muddy effect. 

AUXILIARY EQUIPMENT FOR A PLAY SETTING 

Floodlights arc often used to illuminate door backings etc., 
and are fitted with colour Jiltera to avuid the harsh effect of white 
light. Straw No. 3 gives a good effect for sunlight and Steel Blue 
No. 17 for a cold evening light. Middle Blue No. 18 \vill give the 
effect of night light and Medium Blue No. 3a of deep night. 

Portable spothghts arc often used, cither alone or in conjunction 
with floodlights, to project light through %vindows etc., and for a 
warm sunlight effect from a spotlight. Straw No. 3 is often utilized. 
Perch spotlights are frequently employed and are fitted sWch filters 
giving a near-white or pale colour-tinted light. 
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FLOODLIGHTS 

The information given in this chapter concerning the effects 
obtained from colour filters used in conjunction wth spotlights 
applies in most cases to fillers used with individual floodlights, 
provided that lamps of 500 watts or more are used in the latter. 

FIRE EFFECT 

An interior setting often incorporates a fireplace. ^Vhen the 
effect of firelight is desired, excellent results can be obtained from 
a spotlight mounted behind the opening, fitted with Dark Pink 
No. 1 1 filter with a centre hole cut away and filled with a piece of 
Orange No. 5. 

CIRCLE AND BALCONY SPOTLIGHTS 
The general illumination of an interior setting is ofien augmented 
by light from balcony or circle front spotlights. Generally these are 
fitted tvith colour filters of a pale tint: Straw No. 3, Lavender 
No. 36, and Pale Gold No. 5a are frequently employed. 

REALISM OF LIGHTING 

Some of the means to be used to achieve realism in lighting, and 
to avoid certain fundamental errors, have already been dealt with 
in Chapter 10, under the heading “ Lighting of the Setting.” 



CHAPTER 13 

SUGGESTIONS TOR LIGHTING OF OPERA, 
MUSICAL SHOWS, REVUE, AND BALLET 

T he majority of pla>3 arc presented with inteiior settings, but 
musical show's are likely to include almost any of sta^ 
scener)'. Exterior settings are used to a considerable extent, while 
scenes of a novel and imaginath'c nature are frequently presented 
in retoies. Es’cn siith straight settings, the general Kghting is used 
to create effect rather than realism, although in the case of grand 
opera, it may be arranged on the same dramatic basis as a play. 

Grand opera concerns drama that is mostly or wholly sung 
rather than spoken, but apart from this difTerence in expression it 
may be presented and lighted w ith the same realisdc technique as in 
the spoken drama. Light opera, howescr, has inteivals of spoken 
and often humorous dialogue between the musical numbers, and 
in these the lighting may be a little more fanciful. Tlie light 
musical-dramatic nature and whimsical plot of some operettas 
call for imaginati\e treatment, and the lighting is often of the some 
type as is emploj-ed for the musical comedy or revue when lighting 
changes are used to create effect, without any regard to continuity' 
of re^ism. Imaginative lighting based on sound artistic principles 
is usually employed for ballet. 

LIGHTING OF GRAND OPERA 
Since grand opera concerns drama w-ith musical instead of 
spoken dialogue, it is usual to stage the production so that lighting 
and scenery maintain an appearance of realism. The production is 
generally more colourful than would be the case with a straight 
play, and the lighting therefore is richer and, while maintaining an 
effect of realism, rather more picturesque. 

Usually there is more than one scene in the production; quite 
frequently interior and exterior settings occur in the same opera, so 
that the stage lighting equipment may be required to gixT scN'cral 
different types of effect. 

Tlie lighting is generally arranged on the same lines as for a 
straight play, utilizing one or more spot battens near Uie front of 
the stage in conjunction wjih fbotb'ghts and o%Trhead battens. 
Sometimes acting area floods are suspended between the battens. 
The fourth and fifth overhead battens are frequently fitted through- 
out with blue colour filters to give suitable lighting for a background 

170 



Suggestions for Lighting of Opera 


sky-cloth, although sometimes a flood batten instead is used for 
this purpose. Auxiliary spotlights, floodlights, groundrows, etc., 
are used as the settings require, and spotlights on the perch plat- 
forms often play a useful part. Front-of-house arc spotlights are 
used to “ pin-point ” leading characters. 

Covent Gaiden Opera House, London, is provided svith a very 
elaborate lighting installation, and productions staged in this 



FlO. FmNCA BaTTE-V SPOTttOJtT 

wilh Prumiiic LmipUle. iml filiol with nu(»»n« of four colour Sltrr lrame$ Operaled 
by rocuu of trader wires from a control board iti Wingi. 

theatre have at their disposal a greater quantity of lighting equip- 
ment than. isL described, above. Sqccial. features. inrJiide. a. 
curved cyclorama background, complete wlh multi-coloqr lighting 
and overhead lighting bridges, from ^>hich spotlights and special 
cfTccts projectors can be manipulated. This installation is not 
indicative of the standard of stage lighting in other theatres in Great 
Briwin, and it is not proposed to describe it in detail. 

The Carl Rosa Opera Company utilizes a number of ovcrlicad 
batten spotlights at tlic front of the stage in conjunction %rith a 
number of perch and auxiliary' spotlights. The first three overhead 
magazine compartment battens are usually fitted uith colour filters 
suitable for the illumination of the acting area and scenery, u-hile 
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the back battens are fitted with a combination of blue filters for 
flooding a sky-doth or backdotb. The colour filters are carefully 
chosen so that there is no need to change all the gelatine filters in 
the battens, footlights, etc., with each change of opera, and excellent 
lighting effects are skilfully obtained in each scene. 

A useful combination of colours for the footlights and front stage 
battens, when four circuits are avaibble, is as follo^vs — 

No 1 Circuit . White hghc 

No. 2 Circuit . Light Rose No. 7 or Middle Salmon No. 9. 

No. 3 Circuit . YellowNo. i.AmbcrNo 2,orMediumAinbcr 

No. 4. 

No. 4 Circuit . Medium Blue No. 32. 

Battens used for sky-cloth lighting can be conveniently fitted svilh 
circiuts Middle Blue No. 18, Dark Blue No. 19, and Medium Blue 
No. 32. Overhead batten spotlights employed for general illumi- 
nation of the acting area can be fitted ^\^th an arrangement of 
colour filters on the basis suggested on pages 162 and 163. 

COMIC AND LIGHT OPERA 

The term comic opera at once suggests the Gilbert and Sullivan 
operas that are so popular cverysvhere. The professional presenta- 
tion of these operas is in the hands of the D’Oyly Carte Opera 
Company, but amateur performances arc given, by arrangement 
with the Company, by operatic societies in all parts of the country. 
There are, of course, many wrll-knouTt comic and light operas 
by other composen. 

The D’Oyly Carte Opera Company generally use lighting based 
on the combination of several very pale colours in the footlights and 
overhead battens, with the exception of the last batten, which is 
often fitted with pale blue filters throughout for the illumination of 
the backcloth. Overhead batten spotlights at the front of the stage 
also give a slightly colour-tinted light. The result is illumination of 
a relatively high intcmily which can be varied easily in hue to suit 
the requirements of each scene. 

Amateur performances of comic opera are sometimes presented 
on stages well provided with modem lighting equipment, but on 
other occasions the iighting faeiJnies may be very simple. 

If stage illumination depends almost entirely on footlights and 
battens, c-xcellent results can be obtained by Jilting the difTcrent 
circuits in each trough with pale yellow, pink, and pale blue colour 
filters. 

Battens and footlights arc usually wired on three or four circuits, 
and in the case of three cirruii equipment, the following suggesuons 
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may be helpful as an alternative to the deeper colours suggested 
above for Grand Opera. 

No- I Circuit . . Straw No. 3, Gold Tint No. 51, or Pale Gold 

No. 52. 

No. 2 Circuit . . Steel Blue No. 17 or Middle Blue No. 18. 

No. 3 Circuit . . lavender No. 36. 

When the apparatus is wired for four circuits, the equipment may 
be normally fitted with white, red, green, and blue colour filters, 
so that any desired colour hue can be obtained by blending these 
circuits in different proportions. In thb case, excellent results can 
be obtained without changing the filters, as the lighting can be 
adjusted to the most appropriate lint by suitable mixture of the 
circuits. Otherwise, four circuits may be comprised of three 
circuits, as mentioned above, plus a fourth circuit of blue, the two 
blue circuits being arranged so that there is one of Steel Blue No. 17 
and one of Middle Blue No. 18. When these circuits are all in 
use together, the resultant illumination will be almost ^vhitc, but 
colour-tinted light can be quite easily obtained by partly or ^vhoUy 
taking out orie or more of the circuits by means of s^vitche5 or 
dimmers. 

Sometimes the footlight and batten equipment may be wared on 
only one or two circuits. In the case of one circuit lighting, there 
is little that can be done except to provide white light or a mixture 
of light from, say, alternate lamps or compartments of different 
colours. 

In the case of t\vo circuits, one may conveniently be fitted 
with pale blue filters, and the other with alternate filters of pale 
pink and pale yelloiv. ^Vhen both circuits are in use, w’hite light is 
obtained, and by reduction of the strength of cither circuit a useful 
range of lints can be procured. The effect can often be enhanced 
by arranging for the circuit with the yellow and pink filters to have, 
say, yellow or gold filters in the middle compartments, and pink 
fillers in the units at each end of the footlight. The circuit with 
blue filters can also be arranged so that the last two or three com- 
partments at each end arc fitted with a deeper blue. ^Vhen either 
or both of the circuits are in use, there will be a gradation of 
colour from the centre to the sides of the stage wliich, in con- 
junction with other stage lighting, adds interest and charm to 
the production. 

Auditorium spotlights should be fitted ^nth colour filters unless 
they play a relatively unimportant part in providing the required 
stage illumination. Since these spotlights are employed mainly for 
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effective lighting. The vivid costumes respond very effectively to 
changes in the colour of the illumination, and good use can be made 
of this factor in some of the chorus numbers. 

While most of the lighting for Gilbert and Sullivan operas must 
be gay and bright, more colourful and dramatic lighting is suitable 
for other light operas. In some cases very similar lighting to that 
employed for grand opera can be utilized, providing that bright, 
gay lighting is available for certain scenes, and especially for 
humorous dialogue, etc. 

Some light operas require the same kind of lighting as musical 
comedy, in fact it is a little difficult to draw a hard and fast line 
between the two. The type of lighting required is, of course, 
determined by the nature and treatment of the production. 

MUSICAL COMEDY LIGHTING 
Excellent opportunities for lighting effects are provided by most 
musical comedies. The story is always romantic and is presented in a 
picturesque manner. Lighting changes can be made without any 
regard to realism and, proriding it b effective, almost any type of 
illumination may be emplo>ed. 

The imaginative nature of the production b likely to require 
many very different arrangements of lighting. Humorous dialogue 
and comedy numbers will require white or near-white lighting; 
dance and chorus numbers require individual treatment; whHe 
romantic and other incidents necessitate suitable illumination. The 
lighting can be cliangcd in colour and intensity at any time, without 
any basis of realism, provided it creates a suitable environment. 

To provide the required colour changes m the general stage 
illumination, it b necessary for the footlights and battens to be 
proNdded ^v•ith colour circuits that individually and collectively ^\^I1 
give the desired range of effcas. 

Most productions require deep colours at some moments, and 
if is usual for the dilTerent cizcuiis to be htted wtk filters of fairly 
rich colour hue. 

WTien the principle of three primary colours is understood, any 
desired colour hue can be obtained by fitting four-colour battens 
and footlights with circuits of white. Red No. 6, Blue No. 19, and 
Green No. 39 filters, and blending these in different proportions. 

The presence of the white circuit enables pale and near-white 
colour hues to be obtained at high intensity, while suitable mix- 
tures of the red, green, and blue circuits wall provide the deeper 
colours. Jt is necessary for these four circuits to be controlled by 
separate dimmers so that these can be blended together in different 
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proportions: in fact, special control equipment, as, for example, 
tlie DeJicoIor Controller (s» Fig. 53), is recommended. 

Tlic primar)- colour s)-stem b not yet generally understood, and 
the usual practice is to fit the diflerent circuits uith colour fflters 
according to individual choice. Wien four-colour battens and 
footlights are asoilable, it ts usual to arrange one circuit for white 
light (or near-^vhiie, e.g. Gold No. 51, Pale Gold No. 52), and then 
to fit the remaining arcuits for amber, pink, and blue light. The 
colour filters chosen \-aiy considerably and die footlights are often 
fitted witlj deeper colours than the os-erhead b.iltens. Thus, 
Magenta No.* 13 and Medium Blue No. 32 in the footlights may be 
accompanied bj’ Dark Pink No. 1 1 and Middle Blue No. rS in the 
battens. Sometimes die battens arc fitted w-ith different colours 
altogether to the footlights, but generally the first tivo or three 
o\Trhcad battens arc fitted with similar colours to the footlights. 
The remaining battens are then arranged with suitable filters for 
background bghting. 

The amber circuit is usually Medium Amber No. 4, but sometimes 
Amber No. s is emploj-ed. Two thicknesses of Pale Gold No. 32 
give a N'ery delightful effect which b often to be preferred to Straw- 
No, 3 Avhen a lighter colour b desired. When a circuit of white b 
also available, a deeper colour, as Orange No. 5 or Deep Amber 
No, 33, may be chosen, as the illumination can be lightened in hue 
by additional light fiom the t\hite circuit. 

The pmk circuit is often either tight Rose No. 7, Middle Salmon 
No. 9, or Middle Rose No. 10, but with four-circuit equipment a 
deeper colour altogether b sometimes preferred, in ^vh^ch case 
Dark Pink No. ii, Deep Rose No. 12, or Magenta No. 13 may be 
used, as the white circuit can be used to lighten the hue when 
necessary-. Red No. 6 b occasionally chosen as, by mixture ivith the 
blue circuit, a magenta can be obtained; but as red alone is seldom 
required, it b more usual to employ a pink or magenta circuit as 
just stated. * 

The blue circuit b usually fitted XN-ith Medium Blue No. 32 
filters, although xvbcn only a blue-tinted light b required Middle 
Blue No. 18, which b a much paler colour, b employed. There 
are marked differences bctxvcen the blue filters, x^hici, in rbing 
order of saturation are as foUoxv-s — 

Sw) BJueXo. 17. Mediiaa Blue No. 33. 

MiddJe Blue No. i8 Dark Blue Ko 19 

Dark Blue No. 19 is the nearest to a pitfe blue and b the one most 
suitable for use as a primary colour. Deep Blue No. 20 b x'ery 
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similar, but often has a slight tinge of red in it. Steel Blue No. 17 
is a very pale colour; two thicknesses make a useful intermediary 
colour between Steel Blue No. 17 and Middle Blue No. 18. 

^Vhen battens and footlights are arranged for only three-colour 
circuits the tvhite light is often omitted; instead, the ycllotv, pink, 
and blue circuits arc of fairly medium hue so that there is no 
necessity to employ a circuit of white to de-saturatc the colours. 
On other occasions the blue circuit, for example, may be omitted 
and the white retained, if there is no specific need for blue by itself 
in the production. Near-white light can be obtained by the use of 
yellow, pink, and blue light together, and the final hue can be 
decided by suitable adjustment in the intensity of one or more of 
these circuits. It is better for the fillers to have approximately the 
same degree of saturation, and not to vary too much, or the near- 
white effect may be rather spoiled. The following suggestions may 
prove helpful — 

Group 1 : Pale Colours 

One or tu’o thicknesses of Straw No. 3 or Pale Gold No. 52. 

Light Rose No. 7, Middle Salmon No. 9, or Middle Rose No. 

10. 

Middle Blue No. 18 or tuo thicknesses of Steel Blue No. 17. 

Group a : Medium Colours 

Medium Amber No, 4. 

Dark Pink No. 1 1. 

Medium Blue No. 3a. 

Overhead battens for sky-cloth lighting arc fitted witli filters to 
suit the sky-clolh. Thus a blue sky-cloth may be lighted by one or 
more battens fitted throughout with Medium Blue No. 32 filters, 
or by various blue circuits including, sa>, Middle Blue No. 18, 
hfedium Blue No. 32, and pcrliaps Dark Blue No. 19. Background 
cloths, ho\\c\cr, may rc<}ulre light of other hues besides blue, and 
circuits of white and pink may be included. Thus, the eficct of 
sunrise on a foliage scene can be created by the joint use of svhitc 
and Dark Pink No. 1 1 circuits. 

It is usual to have one spot batten suspended near the front of 
the stage, and often Uierc are additional spot or flood bars at 
positions further back-stage. The first spot batten is generally 
provided with spotlights that can be angled towards different pans 
of the acting area, but many of die lighting units on the additional 
spot battens arc of a t^pc tliat will throsv die light more or less 
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straight downwards. Sometimes there is a flood batten near the 
back of the set carr>'ing a num!>cr of 500-watt or 1000-watt flood- 
lights to provide high intensity of illumination of the backcloth. 

The overhead front spotlights should be fitted with colour filters 
so that the majority of them arc utilized on the three-colour basis 
described on page 163, and a (Inal pale colour illumination b 
obtained where the beams overlap. 

Wlien the lighting b on a high key {i.c. b bright, fairly c\’en, 
and delicately coloured) overlapping spotlights can be consecutively 
fitted with the following filters — 

5 trav> No. 3 or iwo llilcknessc* of Pale Gold N'o. 5^. 

Lavender No. 36. 

T\vo ihicknesjes of Steel Dine No. 17 or Middle QIuc N’o. lO. 

WTien the lighting b on a lower key (i.e. is more dramatic and 
colourful with greater contrasts in intensity and colour) the following 
arrangement of filters may be useful — 

Amber No. a or Medium Aniber No. 4. 

Light Rose No 7 or Middle Rose No. 10 (aliern.’siisrty Middle Salmon 
No g or Salmon No 8). 

Middle illue No. ( 9 . 

It must be borne in mind that a light of a richer colour hue will 
be obtained from a filter used in a spotlight than flom one in a 
magazine footlight or batten compat tment . The deeper colours, such 
as Dark Pink No. ii, are therefore unsuitable for general illumina- 
tion from spotlights, unless there b a definite reason for their use. 

The light from spotlights using deep colour filters can, of course, 
be softened by further spotlights using paler colours; arrangements 
of this kind arc sometimes favoured because, when skilfully employed, 
they increase die beauty of the broken colour effects. Thus, 
Medium Amber No. 4 can be used in conjunction with other 
spotlights fitted with, say. Gold No. 51, Thu method of lighting 
is generally based on Iiaimonized colours rather than contrasting 
colours, and the broken colour c/Tccts are not so t'aried. A pale 
pink illumination can be achieved by a number of overlapping 
spotlights fitted ivith, say, Ugbt Rose No. 7, Lavender No. 36, and ‘ 
Pale Rose No. 54 filters, giving broken colour clTects of various 
s/raefcf <n‘‘ peetL-, <Tr by speftitghlf ^tod eoiwetf-iWri-eilp ?<tViV Ltgbt Rose 
No. 7, Amber No. 2, and hfiddle Blue No. 18 filters, tvith the 
lighting intensity adjusted so that the predominate hue of tlie 
mixture b pale pink. Additional effect can be achieved by rounding 
off the illumination at each side of the stage svilh light of a different 
and deeper colour from each end of the spot batten. Tlie pale 
pink illumination can, for example, merge into a deeper blue at 
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Suggestions for Lighting or Revue 

each side, or even into a deeper pink, so that there h a shading off 
trom the centre of the stage towards the wings. 

Side lighting from the wings can play 'an important part in the 
lighting, and musical comedy scenery is generally constructed to 
allow wing lighting equipment to be employed. There is a tendency, 
however, to indulge in rather crude colour effects from wing spot- 
lights and floodlights, and to depart from realism ^v^thout any 
artistic compensation. While the general illumination from battens, 
loothghts, and overhead spotlights is usually a pastel mixture* 
the wing lighting is often richly coloured and out of keeping with 
the general tone, and harsh colour contrasts are frequently to be 
seen. ^ 

Care should be taken to make the wing lighting fit in vvith the 
general colour composition, in both hue and tone, and contrasting 
colours should be chosen with due regard to the principles of 
"5 contrasts (see page 135). Tlic lighting of a realistic set 
should cither be based fundamentally on realism, or be an imagi- 
native creation based on sound artistic principles. 

REVUE LIGHTING 

An even greater variety of lighting effects is likely to be required 
m a modern revue, which, by its very nature, contains a number of 
Items of a widely different type. Production sets of novel and 
imaginative design intermingle with straight numbers, while 
curtain settings and realistic scenery usually have a place in the 
sequence. 

Almost every type of stage lighting finds a place in revue; the 
main difficulty is to obtain the many different effects from one 
arrangement of lighting equipment. While it is easy to obtain 
many different colour hues from footlights, overhead battens, and 
• portable equipment, overhead spotlights and floodlights must be 
angled and fitted v«lh filters to suit certain scenes and must so 
remain throughout the show. 

Compositions of light and colour should be based on sound 
principles. If the fundamentals discussed in Chapter 10 are under- 
stood, it is not difficult to construct lighting arrangements that 
are pleasing, dramatic.ally correct, and have asthctic appeal. Stage 
lighting is an art, and the applications must always be completely 
individual. ^ 

There are unlimited arrangements of directional lighting and 
colour, and it is almost impossible to outline or classify the many 
different combinations. Some useful combinations of coloured 
Ught from battens and footlights vxhich have occurred in the 
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author’s experience maj-, however, be interesting:, and serve as a 
guide to other lighting arrangemeots. 

Lighting equipment used in the /bUomng examples comprises 
footlights, two overhead lighting battens, and wing lighting from 
each side of the stage. A white, neutral, or \-crj' pale coloured 
setting is assumed and costumes, etc., also should be near-white or 
very slightly coloured. 


Bluish Efftct 

Medium Blue No. 32 biters are fitted in all the equipment except 
the footlights, which are provided with Xfoonlight Blue No. 16 
filters. The blue light from o\‘erhead and irom both sides of the 
stage is contrasted by the greenish-blue light from the footlights, 
and a ver^’ dchghtful effect is obtained on the folds of draperies and 
costumes of a near-white colour. 

A delightful alternative to this arrangement is to fit Medium Blue 
No. 3a filters throughout e.xcept in the footlights, ^vhich are 
provided with Moss Green No. aa filters. There a a more marked 
contrast with this airangement, which will be found most efiretive 
when a greenish-blue stage is required. 

Another altemacive is given below, i\hen Latender No. 3S can 
be effectively used as a contrast — 


Footlighu . 

No. t Batten 
No. a Batten 
P. Side tSingi 
O.P. Side Wings 


Lavender N't) 36. 
Medium Blue No. 32. 
^Ioo&lighl Blue No. t6 
Dark Blue No. 19. 

Dark Blue No. ig 


PtnAtsh Effect 

Dark Pink No. ii filters arc provided in the footlights and both 
overhead battens, and arc contrasted by Moonlight Blue No. 16 
from both sides of the stage. A soft romantic effect is obtained from 
this arrangement, with the contrasting colour coming from the sides. 

An alternative to this arrangement, with the pink light coming 
from the sides, can be achieved as follows — 


rooclighu 


.Vo 2 Batten 
P. Side Wings 
O.P. Side Wings 


Medium Blue So. 3s. 
Light Green No. 23, 
some white light add 
ftiip/e Ab. 25 
Middle Rose No. 10. 
Middle Rose No. 10. 


\\'ith this arrangement, the medium blue light from the footlights 
blends in quite closely witlj the lose and purple light, and the 
contrast b provided by the pale green light which comes from No. i 
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overhead lighting batten. This arrangement is most impressive and 
looks vcT)' well on characters clad in satin or other shiny materials of 
a near-white colour. 

The pink light itself can be used, just as a contrast, from both 
sides and from No. 2 lighting batten, provided that the main 
frontal illumination is by warm light from the footlights and No. i 
batten as follows — 

Foolliphts Pale Salmon No. 53. 

No. I Batten Orange No. 5. 

No. a Batten ... . Bark PinkNo. rt. 

P. Side tVings . . . ^^auve No. a6. 

O.P. Side tCings . . Mauve No. sG. 

Ytllow and Pink Effect 

A verj’ pleasing and somewhat unusual amber effect can be 
obtained by fitting all the equipment with Medium Amber No. 4 
filters with the exception of No. i lighting batten, which is provided 
with Steel Blue No. t? filters to give the necessary contrast. 

A yellow and pale pink light can be blended with considerable 
effect by using Medium Amber No. 4 filters from both sides of the 
stage, and Lavender No. 36 filters in the footlights and in No. 1 
batten. A touch of contrast is provided by the use of Medium Blue 
No. 33 filters In No. 2 lighting batten. 

Amber can be used as a front contrast in a very pleasing arrange- 
ment, whereby Lavender No. 36 filters arc used at each side of the 
stage with Steel Blue No. 17 filters in both lighting battens, and 
Deep Amber No. 33 filters in the footlights. The Steel Blue No. 1 7 
and Lavender No. 36 colours blend into each other very nicely, 
leaving the contrast to be provided from the deep amber filters in 
the footlights. 

A more complex arrangement, utilizing amber and pink light, 
is made up as ^ollo^v5 — 

Footlights Salmon No. 8 

No. I Batten . . Liqht Green No art. 

No. a Batten . Dark Pink No. ii."^ 

P. Side Wings Medium Amber No. 4 

O.P. Side Win^ . Medium Amber No. 4 

Planned Lighting 

Revues lend themselves to elaborate and unusual lighting effects, 
because production numbers can be specially created for this 
purpose. Three-dimensional white scenery svith rostrums and 
steps for the dancers can be made into a spectacle of unusual 
beauty by the use of directional lighting and contrasting colours. 
The effect can be greatly enhanced by showing the scenery against 
a cyclorama background flooded with coloured light. (See Plate IV.) 
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LIGHTING CUE SHEETS: “HERE COME THE BOYS” 

LicirriNo Plot 
Item . 

F.O.H. O.P. Arc 
P. AlTC 

Controlled by House SwrnaiBOAia> 

Floats 

Floats Frenca Spot O.P. 

Spot P. 

Controlled by House Seotsoaro. 

F.O.H. Spots 

O. PTov,er(i) (2) 

(3) 

P. Tower (i) (2) 

(3) 

Controlled by Furse Spotboaro 
No. A Spot Bar i 

3 

4 

1 

No. B Spot Bar 1 

2 

3 

4 

I 

I 

No C Spoi Bar / 

3 


7 

Controlled nv Deu Board A 
O P. Pros Lights 
O Pr<B. Lights 
O.P C>lo No I 
O P Cylo No. 2 
P Cylo. No. I 
P Cylo No. 2 
Frouglu 

(Trouglis cannot be used as vseJi as C>Ios.) 

Co'STROt ij-n BY Dru Board B 
O P Boomefang 

Controlled by Dru Board C 
r. Boomerang 
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Cue One “ 

House Swiicliboard 
House Spoiboard 
Fune Spotboard 
Deli Board A 
Deli Board B 
Deli Board C 

Cue Two '* * 

House Sssatebboard 
House Spotboard 
Furse Spotboard 
Deli Board A 
Deli Board B 
Dell Board C 

Cue Three *' " 

House Switchboard 
House Spotboard 
Furse Spotboard 
Dell Board A 
Deli Board B 
Deli Board G 

Cub Four " ” 

House Switchboard 
House Spotboard 
Furse Spotboard 
Deli Board A 
Dell Board B 
Dell Board C 

Cue Five “ . 

House Switchboard 
House Spotboard 
Furse Spoiboard 
Dell Board A 
Dell Board B 
Dell Board C 

Cue Six *' . ” 

House Switchboard 
House Spotboard 
Furse Spotboard 

Deli Board B 
Deli Board C 

Cue Seven “ • ■ • ” 

House Switchboard 
House Spotboard 
Furse Spotboard 
Deli Board 
Dell Board B 
Deli Board C 

{By Courltsy ef J Brandan-Thomas.) 

Page 1O2 jAwtx lighting as set ^ opetmg af Uem • a eue is girenjor each suisequenl 
change of lighting required. 
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In one oF Jack Hu]b«t*s recent productions, including sct’eral 
production numbers based on this method, the beauty of the 
lighting efiects fully justified the care spent on earlier planning. 
Ifit is desired to make a feature of the lighting, it is important that 
it should be considered from the banning, and not at a later stage 
in the production, ^\hen the scenery, costumes, and d«or has’e 
already been settled. Even the action must be taken into account, if 
the lighting is to play its proper part, and certainly no question of 
coloxu* and material should l>c settled before the lighting has been 
considered. An expert on lighting should be present at all produc* 
tion conferences concerning these factors. 

One of tlie main problems connected \rith elaborate lighting 
cfiects is the dratving up of adequate instructions to the ssritchboard 
operators and electricians so that the required effects can be 
obtained exactly as and when wanted, without undue difficult)’. 
The lighting arrangements must be properly organized and the 
directions set dossm in a s>-stemaijc and understandable manner, 
so that the stage director can get the required efiects by giving a 
single cue. Considerable time and trouble can be saved by drawing 
up proper lighting cue sheets beforehand and having a supply of 
these available during rehearsals. 

An excellent example is seen on pages i8a and 183 in the cue 
sheets drawn up by bfr. Jevan Brandon- Thomas in •preparation 
for the Jack Hulbcrt production Hne Come iJie Bi^s. The Stage 
Director keeps the master cue sheets and eaclj individual oper- 
ator has sheets with instructions filled in for those controls that 
arc his responsibility. The instructions for each item or scene 
must start on a frcsli sheet, and the sheets for each scene be 
clipped together. 

BALLET 

Ballet appeals especially to the eje, and by its srry nature 
requires symbolic and artbtic lighting. Form and movement are 
the essence of ballet, and, since lighting determines the final 
appearance of form, it is reasonable to assume that the lighting 
should be uorJeed out with considcrabJe care so that it plap an 
intelligent and deliberate part in the itisual spectacle. 

Classical ballet is frequently presented In blue-tinted light, as 
this creates an imaginatht and ethereal environment. Blue- 
tinted light is particularly e/Iectivc on white ballet dresses .ind is 
in keeping wath much of the music employed. 

Middle tllucKo. 18 and ItfcdiumBlueNo. 32/ihef3 are frequenily 
used for the general lighting, while Steel Blue No. 17 filters are used 
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in front^of-house spotlights for “ pin-pointing ” difTercnt artists. 
Lavender No. 36 filters arc v-erj' useful for providing a contrasting 
colour. 

Battens and footlights can be conveniently fitted with circuits 
of Middle Blue No. 18, Medium Blue No. 32, and Lavender No. 36, 
although the Lavender can frequently be omitted from those 
battens tliat illuminate the backcloth, and instead another circuit 
of blue employed. If the difrcrcnce between Steel Blue No. 17 and 
Middle Blue No. 18 for wing floods, etc., is too great, two thick- 
nesses of Steel Blue No. 17 together may give the required results 
for certain tone contrasts. 

Ballet is not confined to any one type of lighting. Indeed, it 
affords greater opportunites for individualism in lighting than do 
most forms of stage art. The lighting of ballet is a subject that can 
be discussed at considerable length, but for the purpose of this book 
it is suflicient to refer the reader to the principles already laid do^vn 
in the five preceding chapters: these wll facilitate the creation of 
exquisite lighting compositions, the degree of elaboration being 
determined by the equipment available. (See Frontispiece.) 
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CHAPTER 14 

SUGGESTIONS FOR CINEifA CURTAIN 
EFFECTS 

T he imaginative nature of cinema performances lends itself to 
lighting showmanship. Good use can be made of the delightful 
effects obtained on stage draperies by the correct use of colour 
lighting. 

LIGHTING ON CINEMA CURTAINS 
It is now general practice to lead into a feature picture by opening 
the curtains to reveal the cinema screen and to light both curtains 
and screen in coloured lights Lighdng is maintained on the 
screen for the duration of the titles, and appropriate colour hues 
are chosen in line with (he t>pe of sior>’ that is to be unfolded. 
The curtains are closed on the screen at the end of the picture and 
are again illuminated with coloured light of a suitable hue. 

Stage curtains are generally opened and dosed on more than one 
occasion during each performaace and in the case of an interval 
will remain dosed for a short period. By means of lighting they 
can be given a different appearance on each occasion, and during 
an interval the lighting can be constantly changii^ in colour so 
that the curtains have a considerable entertainment value. 

There is an art of presentation, involving individual showman- 
ship, and stage draperies and colour lighting are the means by which 
films are visually introduced uj most cinemas Stage presentations 
including live artists arc sometimes employed to introduce a feaiure 
picture, but even then the visual cflect will depend largely on 
draperies, lighting, and showmanship Other parts of the pro- 
gramme will probably depend entirely upon draperies and colour 
lighting 

EMOTIONAL EFFECT OF COLOUR 
A good deal has been wriltcn concerning the psychology of colour, 
but no definite rules have been agreed. At present, the subject 
u quite open for ihcfiVicfuaf interpretation; aYrterenf peopte have 
their own ideas concerning the feelings aroused by different colours. 
The wTiter has given some thought to this subject and Uic following 
notes, resulting from a series of npenments, may be of inlercsi. 
The experiments in question were earned out on a colour lighted 
background to a cinema screen, the purpose being to ascertain 

186 



SlTtJCrSTIONS FOR C|N'F.MA CURTAlS EfFF.CTS 

which colour of light is most suitctl to clifTcrcnl occasions. The 
conclusions were ns follows — 

Dancer 

Warmth and rxcilcment 
Conientmcnl 
Kindne't 
Macabre 
Sinltier 

Quiet depth of feeling 
IWJcatc emotion 
Deep afTection 
Wisifulne'^ 

It will be appreciated that these suggestions concern luminous 
colour and not coloured fabrics and surfaces. Colour lighted areas 
often have a quality that Is ladling it\ pautted and dyed surfaces : 
violet, for example, is a much more bcnutiful hue in luminous 
colour. 

It is important to choose colour lighting that is emotionally 
correct when leading into or rounding olT a feature film. For 
ejcamplc, the opening titles of a sinister film stor>’ should be lighted 
in green or greenish-blue light, rather than in yellow or pink. 
Changes in the hue of the lighting should h.avc continuity of purpose 
and properly lead to the right eflcct for the opening of the story. 
At the end of the film, the minds of the audience will be stirred in a 
certain way, and here again the lighting, as ihe story closes, should 
be emotionally correct and should lead into the ne.xt feature on the 
programme — whether this Is another filtn or “ God Save the King.” 

SELECTION OF COLOURS 

It is fairly general practice to bght both cinema screen and 
curtains from top and bottom in diflerent colours, as this adds to 
the beauty of effect. In choosing lighting for a specific mood, 
however, it is wise not to use widely contrasting colours from top 
and bottom or the suggestive value of the lighting will be reduced • 
rather, the colours should be closely related to each other. Thus, 
if green-blue (peacock) is required to create a sinister effect, the 
complementary colour of red, while creating a beautiful arrange- 
ment, will balance out and destroy the suggestive power of the 
peacock blue. Instead, the second colour should be a near colour 
to the green-blue, i.c. a bluish or greenbh hue. Generally it is better 
for the second colour to be a near colour that is closer to blue in the 
spectral order of colours. 

A contrasting hue of light, hovvc\*er, can be used without destroy- 
ing the suggestive value of the main lighting if it covers a small 
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Rru . 
Orange 
Sun Oiloun 
I’alc Green 
Green 

Peacock Dluc 
Plue . 

Violet 

Cerise 

Lavender 
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area only. Thus, stage draperies, lighted in peacock blue from the 
footlights and blue from an overhead batten, may be given a tinge 
of orange light across the folds from some equipment in the wings. 
The contrasting colour, however, must be subdued and not cover 
too large an area or it will balance out the other colours. 

Complementary colours together make %vhite light and therefore 
indicate completeness. They provide a maximum colour contrast, 
but if seen quite separately are apt to create rather too strong an 
effect. Thus, green and mauve, yellow and blue, red and peacock 
blue colours, if seen jointly but separately, are vivid colour arrange' 
ments. If, however, the two colours merge into each other over 
part of the area of the curtain, then the sharp separation between 
the two hues is lost, and instead they are linked together by the 
gradation of tones in the area of merged colour. Tills is particularly 
true in the case of festoon curtains. (See Plate V.) 

When contrasting colours arc to be seen separately and distinctly, 
it IS often better to choose colours that, while quite difterent in hue, 
have one primary colour in common. Thus, instead of green and 
mauve, tlie colours would be peacock blue and mauve (when blue 
is common to both colours), or perhaps yellow and mauve (when 
red is common to both colours). The primary colour common 
to both hues should be present In the same strength in each case: 
in the case of violet and yellow-green, red would be present only in 
a small degree in the yellow-green, leaving green as the predominant 
hue of this colour, while violet, of course, has very little red. 

The colour circle shown in Fig. 65 is a useful guide for the 
choice of complementary colours, and the colour circles in Figs. 

66 and 67 to contrasting colours. Pleasing combinations of con- 
trasting hues can be made by choosing colours that are equally 
distant from each other around the colour circle. 

LIGHTING THE CURTAINS 

Proscenium curtains on a cinema stage are usually only lighted 
by the footlights, and there is little opportunity to provide contrast- 
ing effects. However, proscenium curtains can, sometimes be set 
back a little so that vertical proscenium battens at each side of the 
stage can throw contrasting hght across the folds of the curtains. 

Screen curtains are usually well back from the footlights, and 
are generally lighted also from overhead batten equipment. The 
lighting from these two directions generally merges over a large 
area, so that very sharp contrasts arc not obtained. Excellent 
contrast effects can usually be achieved if cfRcicnt spotlights or 
floodlights are employed at the rides of the stage, as the vertical 



Suggestions for Cinema Curtain Effects 

folds of the curtain can be sharply caught \viUiout the light merging 
into the general illumination. 

A much greater variety of efTccl can be achieved if curtains arc 
lighted from the sides as well as fiom top and bottom, and the 
additional cost is well \\orth while. Alternatively, it is better to 
light curtains from the bottom and from the sides rather than from 
top and bottom, whenever this is possible. Top and bottom lighting 
will illuminate a curtain from two directions only, but lighting from 
sides and bottom is coming from three directions. If both sets of 
wing equipment are controlled on the same circuits, only the same 
amount ofcontrol apparatus is required. It is also possible to arrange 
the colour filters in the wing equipment so that opposite sides light 
up in contrasting colours, although controlled by the same dimmers. 

Cinema stage lighting equipment should alw’a>‘s be arranged 
for circuits of red, green, and blue light, with each circuit controlled 
by its own dimmer. As shown in Chapter i, red, green, and blue 
are primary coloun, and when combined in different proportions 
Avill enable almost cNcry knovm hue of colour to be obtained. 
^^'hite light can be provided by the use of red, green, and blue 
circuits together. This is suitable for curtain effects, but it is svise 
to have a fourth circuit of while light a\*ailable if the stage is used 
frequently for acting purposes, bemuse tl»e three-colour white is a 
little lower in intensity, and the presence of an ordinar>' whltft 
circuit may be useful. 

Sometimes cinema theatres have stage equipment for the presen- 
tation of elaborate production numbers, and in these cases, consider- 
able rise is usually made of draped settings. Very beautiful colour 
lighting effects are then possible, because lighting can be thrown on 
to the curtains from many directions, and the lighting changed in 
hue, as desired. It is important that the acting area should be lighted 
independently, so that artists on the stage do not have to be illumi- 
nated in the colours used for the illumination of the setting. Over- 
head spot battens arc very useful for this purpose. Additional 
spotlights located at the sides of the stage and auditorium can also 
help in the acting area illumination. It is important, howe%’er, that 
these spotlights should light the stage at an angle, so that there is 
little or no interference svith the colour lighting effects on the 
draped setting and surround. 

CURTAIN MATERIALS 

Very shiny curtain materiak are not ahvay3 the most suitable 
for lighting effects, because, if they are located too near to the 
equipment, there is a tendency for streaky effects to arise, with 
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poor mci^ng of the primary’ colour circuits. Satin drapes are 
effective when located at a distance from the lighting apparatus, 
but if in close proximity arc too specular in their reflection. Silk 
velour is an excellent material from a lighting viewpoint, but care 
must be taken to use the material with the pile brushing in the 
right direction. To get the best illuminated effect, the pile should 
brush away from the lighting equipment. This means that pro- 
scenium curtains lighted only by the footlights should be made tviili 
the pile running in the direction opposite to that normally employed, 
j.e. the pile should lie down when brushed in an upuard direction. 
The curtain will then gleam and give the best possible illumination 
effect, whereas, with Uic pile in the opposite direction, the curtain 
will appear dull except at the very bottom. 

Border cloths and leg curtains should be constructed of material 
tliat adequately masks adjacent lighting equipment. Frequently, 
this means that the material must be lined, because satin or sateen, 
for example, will light up from the back and reveal the presence of 
lighting equipment. Many people employ black velour curtains 
for boilers and leg curtains, so that the lighting effects are seen at 
their best on die actual stage curtains, and attention is not distracted 
by over-bright illumination of the masking draperies. 
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Ab5«ri^o*« of colour, 6 
Achroniaiic colours, 

Acting area — 
lanterns, 4O, 103 
lichtmg, 139, t^a, 170 
Adaitls c tnctliod of colour ntiwng, 3-5, 
13a 

After-images, tcwii, 13G 
Angle of incidence, 13 
Angles of light, it8, 123, lay, lag 
Apron stages, 90 
lamps, 32-3 

.\rc spoiJighu, 57-Go, 170 
Artist, lighting of the, 139-146 
Auto-sdecUve control j)itcm, (4, to8, 
”5 

BACKCROUvn hghtlne, i30-i. Set also 
hetUng 

Ballet, lighting of, 164-5 
Bamit-Carpenter, 11., 134, 143 
Batten equipment- 
flood, 4l^7. Set ebo Flood Battens 
magazine t^-pe, 43 
retoK-ing tj-pe, 44-5 
spoiUght, 45. Stt <tu<t Spot Battens 
Battens — 

layout and use of. toa, 104, 106, 
110, lit, 113. 135, 128, 161. 167, 
170, 17a, 173, 179, 104, 188 
suspension of, ga, 94 
BlacL light, 31, 61 
Boomerangs (booms), 56, 161 
Bridge hghting, 97, 171 
Brightness (\-a!uc or bnlhancc), 7-9, 
136 

Candle penser, 17-20 

Carbon arc lamps, 32-3, 56, 57, 170 

Cinema — 

curtains, lighting of, 186-90 
screen, lighting of, 186 
stages, lighting of, 186 
Qrcle spotlights. See Spotlights 
Chroma (or saturauon), ^ 

Colour — 

changes in appearance, 152-3, 155- 
160 

circles, 133. 134, 143, 145, 188 
compiosiDons, laa, 137-8, *39 
contrasts, 135-6 
discord, 132, 134, 136, 141 
filters. See Filters ona Gelatines 
harmony, 132, 134-5, 140, *47, *88 


Colour— Cbn/i. 

I micing. Addilitc c«/Subtracti\e 
I Mctluxis 
I tints and shades. G 
I tones, 136-7 

triangle, 3. 9, 133 
I Colours— 

complementary, 9, 23, 152-4, 135. 
' «43. «47. iB» 

I sclccbon of, iBy-B 

I Comic opera, lighting of, 172-5 
Complementary colours. See Colours 
I Concert stages, iighling of, rob 

I Contrast, colour, 132, 134, 135* ‘3"« 
< 140, 154. See eUo btmulianeous 

Contrast 

Cosine values, 19 
Coumervs-eight mechanism, 94 
Cue sheets. 182-3 
Curtains— 

lighting of, 113. 140, 188 -9 
maienal, 1D9-90 

Cyclorama background',, 92, 95-6, 105, 
•07, I 7 « 

Cyxioratnas, hghting of, 30, 47, 107, 171 

Deuojlor control system, 82, 86, 108, 
»48- >75 

I Diffuse rcflecuon, 13 
Dimmer sssitchboar^ — 
auto^selectise type, 84-6. 108, 1 15 
console ty^pe, 84 
dead front type, 64, 75-9 
dclicolor type, 82, 86-8, 108, 137, 
'4<>« >75 

preset type, 79-80, 84, 86 
remote control type, B2-3, 84 
shder type, 64, 73 
Dimmers — 

auto-iransformer type, 66, 71 
choke type, 66, 71 
electiomc reactance, 66. 71, 82 
lay.out of, 64, 73, 76, 103, lOj, 106, 

I 108. Ill, 112, 114, 116 

I hquid type, 66, 72-3 
, reactor ty-pe, 66, 71-2, 8’ 

I vsire-uound radial, 66, 68-9, 76 

I rotary, 66, 70-1, 76 

shder, 66-7, 73-5 

Direcoon of light, 117-122 
I Directional lighting, 109 
Dominant lighting, 122, 123-5, 143. 147 
. Draperies, bghting of, 113, 140, 1^ 

I Drencher pipe, 93 
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Effects projectors arid Aitaehmeats, 
6o-i, 171 

EJcctronjc control equipment, C6, 71, Os 
Faerjcs — 

choice of, 153-5 
lighting of, 113, t^a, 166 
Fill-in lighting, taa, 137-O, 143 
Fillers— 

American range of, 3G 
British range of, 33 
colour, 23-4, 35, 38, 145, 159, t6a-4, 
166, 170, 172, 173, 175. 179. 1C4 
elecirieally Derated, 6a, 103, 103, 

J07 

uhra-violet, 31 

variation in colour from, 36, >66 
Fire — 

effect, i6g 
safety curtain, 9^4 
Floats. Ste Fooihghts 
Flood— 

batteets, or bars, 47-5. 10$, »7o, t?? 
stands, 50, 63 
FloodLght equipment — 
acting area type, 48, 103 
honzon type, 48 
wmg Sre vVingfloocU 
Floodlight towers, 30, 56 
Floodhghts, posiuon and use of, 90, 103, 
104, 106,107, no, 112, 114, 133, 141, 
143, 147, 148, i6>, 168, tCg, 170, 174, 
177, 178, 179, 180, 188 
Fluorescent — 
tamps, 30 
paints, 31, 61 
Focal length, 16-17 
Foot candle, dehniuon of, 17 
Foot Lambert, defimlion o^ tS 
FooUight — 

equipment, 38-43, 106 . 

projection, 42, 89 ' 

spotlights, 43, 50 I 

Footlights, position and use of, 42, I 

102, 104, 106, 109. Ill, 113, 123, 
127, 148, i6j, 166-7, 170, 172, 175, 
179, lAj, 18O 

Front of house spiatligbts See Spotlights 


Gelattses, choice of, 35-7, 39, 159, 
162, t66, 167, 170, 172, t73.i75. 'TS. 
r84 

Grand opera, lighting of, 170-2 
Gnd of stage, ga 
Groundrows, 4S~g, tja 

Harmoky of colour. See Colour 

Headroom, 92 

Hue of colour, 7, 136 


ItLUWfNATwv calculations, ;8-2o 

Infra-red rays, 2 

Intxrse square law, j8, 20 

Lamps — 

black glass ultra-violet, 31-3, 61 
cvbon arc, 32-3, 56, 57, 170 
cinema studio 29-30 
colour sprayed, 24, 26 
fluorescent, 3&-1 
gas-Glled general service, 24-6 

projector tjpc, sG 

high pre ss ure mercury \apour, 31 
mercury discharge, 23, 30 
natural coloured glass, 26 
opal glass bulb, 24 
pearl gas-filled, 24 
sodium discharge, 30 
strip type, 34 
tubular, 24 

tungsten filament vacuum, 34 
Lengths and strips, 49 
Lenses, 16, 31 
Leiuplaies, 15 
Light — 

angles of, 118. 123, 137, 129 
direetion of, S77 
Lighting— 
an arust, 139 
ballet, 184-5 
bndges, 97, ryt 
corruc opera, 172-3 
composition, 122-3, I39 
dominant, 122, 123-3, 143, 147 
fill-in, 123, X27-8, r45 
grand opera, 170-2 
layouts. See Stages 
bght opera, 172-5 
musical comedy, i75”9 
on make-up, 157, 165-^ 
revue, 179-184 
run, 122. 126-7, 143 
secondary, 122, 125-0, 143 
stages. See Stages 
Limelights See Carbon Arc Lamps 
Lucki^ colour circle, 133 
Lumen — 

defimtion of, 1 7 
output of lamps, 24 
Lununous colour, new art of, 149-151, 
187 

Make-up, 157, 165-6 
Maxwell colour triangle, 3, g, 133 
Measurement oflighi, 17 
Monochromatic colours, 3, 152, 156, 
157. »59 

MunscU colour notation, 8 
Musical comedy lighting, 175-g 
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Negro cfTcct, 155, 157 
Nude efTcct, 155, 157 

Opera Lightino — 
comic, 17a 
^and, 170 
light, 17a 


Panorama. See Cyclorama 
Pastel colours, 4, 163 
Perch spotlights. See Spotlights 
Pre-set dimmer switchboards, 79, 84, 
86 

Primary colours in lighting, 3, a6, 39, 
84, 86, 106, J13, 132, 137, 146, 149. 
«53. >53. >54. >63.’ >73. >75. >88, 
i8g See abo AddiUve ^leihod 
Prisms, 1, 15 

Private theatre stages, 109-113 
Professional theatre stages, 101-4 
Proscenium lengths, or strips, 42-3 
Public ball stages, 106 

RsAOnoN ofcoloun on eaeli other, 9-10 
Reflection — 
diffuse, 13-14, 153 
of colour, 6, 10 
specular, 13, 153 

_ •?"*'>. >3. .>53 

Ketlector efnciency, 14, at-a, 24, 27 
Refraction, 14 

Rej^rtory theatre stages, 103 
Resistances See Dimmers 
Revolving stages, gG-y 
Revue, lighUng of, 179-84 
RimhghUng, 122, 126-7, 143 
Rood — 

colour circle, 133 

natural order of colour, 134, >40, 154 


Safety fire curtain, 93 
SamoilolT, 155 

Saturation (or chroma), 7, 132, 

„ ‘4>. >45. >53. '63. >04 
scenery. See Setting 
Scenery, changes in appearance, i' 
Secondary — 
coloun, 3, 163 
lighung, 122, 125-6, 143 
Setting, lighting of, 139, 146-0, 
161, «68. 170, 181 
Shades and tints 6 
Shadov.-*, 128—130, 143, 148 
Simultaneous contrast, ii— la, 136, 
Spectrum, 1-2 
Specular— 

and spread reflection, I2, 153 
composition of light, 23, 31, 33 


Spot battens— 

or bars, 45-6, 103, 161, 170, 172, 
>74. >77. 189 
filters for, 162, 173, >77 
Spotlight booms, 56, 161 
Spotlight equipment — 

arc. 56, 57 

batten. See Spot Battens 

ciede and balcony front, 62-3, 103, 

105, 161, 169 

effects projector, 60-1, 171 
ellipsoidal reflector, 55 
iboilight, 42 

front-of-housc, 55, 59, 90, 103, 104, 

106, 107, log, 112, 115, 124, 129, 
142, 161, 170, 172, 173, 184, 189 

lemless, 52-3 
low voltage, 55 
mirror, 54-5 

P«rch,55,58, 103, 107, >22, >44. «6i, 
167, 170, >74 

plano-convex lens, 50-1, iio 
prismatic lensplate, 53-4, 55. 56. 

109, 162 
towers, 56 

Spotlights, layout and use of, go, 103, 
106, 107, 109, 115, 124, >37. >39, 
140, >42, 147, l6t, >66, 1C8, 170, 
>73. >77. >88. >89 
Stage- 
apron, 90 
back, 91-2 
holders, 92 

counterweight mechanism, 94 
grid, 92 

headroom, 92-3 
lay-out and design, 8g 
bfu, 96 
sight lines, 89 
tertns, 98-100 
wing space, 90-1 

cinema, lot, 113-16 
owcerts, 101, 106-9 
pnvatc theatre, loi, 109-13 
professional theatre, 101-4 
public hall, loi, 106-9 
repertory theatre, 101, 105-6 
revolving and rolling, g6 
variety and vaudeville, loi, 104-5 
Stands, 50, 63 
Strips and lengths, 49 
Switchboards — 

auto-selective, 84-6, 108, 115 
console type, Ry 
dead front, 75 

delicolor type. 82, 86, 108. 137, 146. 
lay'Out of, 65 
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Technique of Stage Lighting 


Switchboard? — ConiJ. 
portable, 73 
pre-?et type, 79. llj, BG 
remote control, C2, Oj 
slider dimmer, 61, 73 . , 

Subtractive method ol colour rtuving, 
5 - 6 , «32 

Suspension equipment, Qa, 9-|-5 

Three colour theory . Sti Additive and 
Primary Colours 
Tv<\ti ar^d tlsadei, d 
Titchcner, colour circle. *34 
Tone, colour, 136 
Towers, 5G 

Transmission of colour, C 


Ul-TftA-VIOLET — 
filters, 31, Cl 
lamps, 31, 61 
liglU. 2, 32 

V'all'e (brightness or brilliance), 7 
V'aricty and vaudeville stages, tot, 104, 
124 

V'isual perception, 2, JI7-1O, 130 
Wing-— 

floods, 49-50, 90, 103, 104, 107, no, 
*i<^i25,i6ui7B, 1B8 
space, 179 

Yovhc-Helshioltz theory, 3 
Zone factor, at. 



